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(1) 



CONHOH 



(57) Abstract: A medicine which contains 
as an active ingredient a benzothiazin-3-one 
compound represented by the formula 
(1): (wherein n is 3 or 4; R represents 
ethyl or hydrogen; and R 1 represents 
halogeno, alkoxy, haloalkyl, or haloalkoxy) 
or a pharmaceutically acceptable salt 
thereof. It is useful as a therapeutic or 
preventive agent for arthrosis deformans, 
chondrodegenerative diseases such as 
chronic articular rheumatism, cancers, 
gingivitis, etc. Also provided are an 
intermediate for the compound and a 
process for producing the compound. 

(57) *»1±Htt£* ttttHtt 

3C ( 1 ) : (it*, n f*3Xfi 

vS, /\P7;i/*;i/SXii/\P7;i/^ 
tvSJSto ) -e***t*^<>!/T 
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(74) «a A: E + flSaUISOBE, Yutaka); T 5540022;*: IE 
J&*RrtilH:?EE»BlH+3TB 1-9 8 f±S« 
*5££;*± fcOtfj 3*^95 ft Osaka (JP). 



^T#E): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 
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mmm 

Uy^X«, VhU^^X^^n^nfT-t' (KT, MMP ^BTf S^^^ 

^V— if C? h U 7 ^ ^ / ^ n 7°nf7-t - 1 X^MM P - 1 t fef 5 o ) , if 
— if A h 'J >y^X^^U7 0 nr7-tf - 2X1SMMP- 2 ^%fl5o ) 

o ) > ifr?^— ifB (V hU ^X^a?ny 0 n^X-if- 9XHMMP- 9 
mo. ) , n5yt-f-3 (Th'J7^X^^D7°nf7-t-l 3X«MMP 
-l3«hfef3o ) WII^M^rhU ^^X^^n^n-^T-if-l (MTl- 
MMP > MMP-14) 3«W*fcie>nTV>£o £#1*3 ©ttDfi^ b U 

20 y^XgfcJu MMP<7)Wffi'l4PJ.«#»H (MxJ2\ TIMP (Tissue Inhibitor of 
matrix metal lo-protease) ) frJcoT> jfc$&fciW»£nTV>S„ b^U -^GDA* 
7 >X^nfe«^^«, MM P ©«**Sttj&*S1!f KftJiU 

X hn^U'»Rtf3 7yt- if- 3«S#*^Wf (Annals of . the Rheumatic 
Diseases. 59 (6):455-61 (2000) ^Journal of Clinical Investigation. 99(7): 
1534-45 (1997) &#BR) . 

mm p «siii^ ^it siiT^ o , ^fflflsoMsm^^jfiLWi^i^^ 

30 ©Sffl, f ^fe^ifefti4tTV^o RMMPtUTtt^ft- if A, 
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2 

&mf*>n%> (Pancreas. 24 (2): 169-78 (2002) £#$Q „ 

MMPE«3W^«ts, ±m<DmmzMTz>mm. ^mmmz. j.Exp.Med. , 182, 4 

49-457 (1995), Inflamm. Res, 44, S117-S118 (1995) . British J. Pharmacol. , 121, 54 
0-546 (1997) , Inflamm. Res. , 49, 144-146 (2000) , Am. J. CI in. Oncol. , 22, 247-252 (19 
5 99), Osteoarthritis and Cartilage, 10, 785-791 (2002) ^l:J;ot^5^l:$nt 

for, MMPaann ^m^mnmmsm±mm^^^^uE(D^m. 

MMP&fiWgiJchLTteu flKClfc^^^nt^S (Exp. Opin. Ther. Patent 
s, 8, 259-282 (1998) £#flg) „ MiH 2 -^>^;i/^>y^Ti^>- 3 -^"Xfc 
10 (H^HA°>^1/^ MO 0/6 3 1 9 7-^^S*#fF^fg : #H 2 0 

02-12876 £^f§ Z. t^#§ 0 

-7j, ^>V^T^>-3-^-M^%(DS5t^^ BrAW>7l/yhi 
15 0 0/6 3 1 9 7^fc|BiSnT^§j;5^T!S^o Sfe, 

>mMS#: t^t7x/ — )Vmm^f ^DMF^ HM^r $ § 7j (Chem. Pharm. Bu 1 
1., 39, 2888 (1991) £#Ji) ^ a -fc Fn^^*^>t©*iS^7t h U 
b U 7^tP / ^ >7Jl/*z;Wblx, <7>#^/ h-T5f<^li^$i±§7j^ 
/WS^tiTl^ (Tetrahedron. Asymmetry, 3, 715 (1992) <£#M€> D b^b&;^<E> 

0-8 4 9 8 7^#^fE»©A°>W^^V^7j^, B«FfRk$S : 1 0 

25 - 1 2 o 6 2 i^m$\z.mm(Dmm%m^fc.^7mmnKjfc%, B&wft'&w. : 

#Fl2 0 0 0-3 0 9 5 7 5 ^fg^fHifeCD t ^> h^C >ifz*#:£JS V^Tm 0 
*#fF^$g 2002-37761 ^#^fB«(D^;i/&X^r^ Mbl=r^ 

©^U-ySJfc£ffl^§7m XteTetrahedron Lett., 39, 5501 (1998) {CffBi^DI 
P-Cl^fflt/i§7J?S^5nTV^o b^b. ^MSoDiftv^o!- 1 Fn^^i7;i/# 
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xx. h^tuv^-)vmmu7mM^n^ z. t\z & is^tt^^;^>m#^^ 

gg&^#«!hr mm* m, ftis fro 
^mmiz. ±m<Dt®&%Kiz^m~tz>\zm-Dfrib(Dxfoz>o 
^mmfe, Sato [i] ~ [22] -e^$ti^>, MMPiaw^JtbxWffl^, ^ 

[1] (1) : 



^CONHOH 

[2] S (IS) : 





CONHOH 



(IS) 
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5 ish'j7Mn^h^>i-efe5, [i] xra [2] fcfem©^> % ./^:r> ? >-3- 

[4] R^X^HT^S, [1] ~ [3] (D^TtLfrlzmWi(D^> 7 

[5] r^**®^-?*^ [i] ~ [3] (D\^nfr\zMm<D^>v?-7' 

[6] 5£ (l) ^^ns^w SkToyik&mm : 

X^;i/ 4-[2-(t F y75 7) -2-^-+ V If JH -2- [3- (4-^ h^^7xZJW 
7°Dh°JV] -3-^V-3, 4-^fc: Hn-2H-1, 4-^>V^X^>-6-#;i/^^>^— K 
X^;l/ 2- [3- (4-7 p □ 7x-JH 7°P tfJH -4- [2- (t F O^F^75 7 ) V 

15 X5P;W-3-^V-3, 4-5? t: Fn-2H-1, 4-^> V*5FX^>-6-#;y4^>^- K X 
f;i/ 2-[3-(4-7Mn7x-;H 7°p t°;W-4-[2-(t Fn^775 7)-2-t^r7 
x^;M -3-^7-3, 4-^t Hn-2H-1, 4-^>V>T^>-6-#;y;}^>^- K x 
4- [2- (t: F n+y75 7)-2-t+7XfJl/] -3-^^V-2- [3- (4- h U 7 71/ 3* 
n^^;v^ai-;W y°ntf;W -3, 4-5? fc: Fn-2H-1, 4-^>V^-Ti?>-6-*;^^r^ 

20 x^;i/ 4-[2-(t Fn^y7 5 7)-2-^7X?;W-3-^7-2-[3-(4- 

h g ^;i/^-o^ F+y7izjH tf;H-3, 4->?t Fo-2H-l, 4-^>v^7^>- 
6-#;l/^>^-K X^;i/ 4- [2- (k F D^y75 7) -2-t+VXf iH -2- [4- ( 
4-^ F*y7x-JH y^M -3-^V-3, 4-^fc FD-2H-1, 4-^>V^T i?>-6- 

25 jzDjiiR^n^, [4] ^fsmcD'fb-&^x«-eom^±fi : ^$n§^ ; 

[7] ^ (1) T^n^t-a-^^ (-) -X^;W 4-[2-(.kFP^r^75 
7)-2-t+7X?JH-2-[3-(4-7 h^ry7i^H zfu fc°;W -3-^ V-3, H 

n-2H-i, 4-^>v^t> j >-6-7j;i/^^>'^- [ 1 ] iztmmt-ermx 

30 [8] 5£ (1) Ti^nsfll^^ ^T©fta-W: 
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5 

4-[2-(fc Fn^y75;)-2-^VXfJW-2-[3- (4-;* h+^>7x^H 7"nk°JV 

1- 3-2MrV-3, 4-^fc Fn-2H-1, 4-^>^f7^>-6-^;^>f , 2-[3-(4-^nu 
y^'JV) 7°n¥M -4- [2-(t Hn^->T^y)-2-^^VX^JH -3-^V-3, 4-v 5 
t Fn-2H-l, 4-^>y'^y^>-6-#;i^>gl, 2- [3- (4-"7;i/:tn 7 x— ;W yntf 

5 ;H-4-[2-(t H D+v'TS 7 ) ^-t+Vi^H -3-t*V-3, 4-v?k Hn-2H-1, 4- 
^>yf7y>-WM>S, 4-[2-(tFn^>75 7) -3-*- 
3fV-2- [3- (4-hU 7Mn^^7i^) 7°ntf;H -3, 4-i?fc Fn-2H-1, 4-^> 
y^T^>-6-^;^>m, 4- [2-(k Hn+y75/) -2-t^yx^W-3-t^V- 

2- [3-[4-(HJ y)V3rn* h^y^—M y"u\iM-2>, 4-^fc: Fn-2H-1, 4-^>V 
10 ^T^>-6-yj;^>m ; 4-[2-(t F n^y75 ;) -2-t^V x^JM -2- [4- (4-^ 

h^->^xxi;w -3-^V-3, 4-^t Hn-2H-1, 4-^>v^t>?>-6-*;p 

[9] 5£ (1) Tg$n§ft^W (-) -4- [2-(kFn+y75y)-2-t 
15 ^7X?JH-2-[3-(4-/ h^y7ixjl/) ^nt:;H-3-^V-3, 4-^t Fn-2H-1, 
4-^>V^y^>-6-#;V#>irz?&^ [1] fCfB«fe©^#lX«^<D^^_hfF 

£7c> ^BJ^TcD [10] ~ [14] tS$tl§, IS^«^X«^«fJ^ 

20 [io] [i] ~ [9] (D^Tnfrizmm(D^>v*3 : -Ti?>-3--jr>4k&m 
[ii] [i] ~ [9] ©vi-rrL^^fs«(D^>y^T^>-3-^->{b-&#i 

25 [12] [1] ~ [9] ©V^-rtl^^f2ife(D^>V^Ti/>-3-^->^'a-^J 

[13] [i] ~ [9] (D^-fn^izmm<D^.>v^r^y-3-^r>^^] 

30 [14] [4] , [6] , Xtt [7] ^WH«0^>V^T> ? >-3-?r>^ 
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*mm\z&TF<D [i 5] ~ [22] T^^ns, ^ cd -r^^n^^ 

[1 5] 5£ (2) : 
HO^(CH 2 ) n -^T~Y-R 1 




COOR^ 

, 4--hn^>^Jl/S, Xte2, 2, 2-hU^nax?M^Sto ) 

[16] )Km^2Xfe3(Dy)V*)VM&X.^)imX&Z>. [15]^fEa© 



[17] 3£#««^S [15] Xte [16] ^lamcO'fb^ ; 
[18] 3£#«S^Rf*-T?&^ [15] Xte [16] fciEicOffc-g^ ; 
[19] 5$ ( 3 ) : 



COOR 10 

15 (5^ nWR 1 tep£ (1) R 1 0 «7jc*MT, &m&l~6<D 

[2 0] SIS 1 ~ 6 07MJH/iy f;HX«X^JHl!$§, [19 
] \Z%m<Dfc<erM ; 

20 [2 1] iL#:ES^S#:TrS^, [ 1 9 ] Xte [ 2 0 ] \Z&m<Dfc&fa ; 

[2 2] 3L#mmifiRtim&Z>* [19] X« [2 0] ICIB*©^*. 

%.fc, ^mmuuTo) [23] ~ [24] -zr^$ti§, [i].~ [9] (D^-rn 

25 [2 3] ^ (4) : 





10 ik-£>m ; 
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R0 2 C 




Sy(CH 2 ) r -{}-R 
^COR 5 



T^nsto^^ Water-modified Sharp lesslit^X^ (-) -8, 8- (^nn* 
5 >y*V)VX)V-fc~)l) t^'Ji?> i bb<tt(+)-8, 8- (^nn*>7tU^ 

[24] Bt-fbaaa* (+) - (8, 8-^dd*>7^ujwjv^jw 

^it^U^>T&D, ^^£ttfW5£ (4S) : 



, ru R, R 1 «li&iS£|tWT?a&5. ) 

T^$n^^i^#m^T^, [23] ciHicii^s. 

*fSW;mT<£> [25] ~ [2 6] T^sns* ^;>v^t^>-3-^-> 

15 § 0 T&fr"^ 

[2 5] 5£ (5) : 



COR 2 ' 

6) : 



10 




HO. 
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8 




O 



£i±T, 5$ (7) : 



COR 2 ' 

T^^ns'ftiM^^^mu, ^ti^^^t^s; (8) : 




(9) 



ru X 1 , R 1 , R 2 WR«ff|fBi:|Bl^7?S>^ 0 ) 

[26] x 1 ^iJITX^hnSt^D, x 2 ^>ij7j] / tn^^>x 
)Vifr-)Vtt*/m-Z%>Z. [2 5] fcE«0«3g^fe; 
[2 7] 5£ (3' ) : 




(7) 




SH 



(8) 
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9 



15 



X 5 ^^ (CH 2 ) n -^~V-R 1 
! o3 



(3') 



t. ) 

[2 8] ~ [3 0] »tt^a-tFD^ 
[2 8] ^(10) : 



HO^/(CH 2 ) n — -^J>-R 1 (10) 
C0 2 H 

(^4*. n^R 1 \mm£mm^fo&o ) 

(10) ^$n5^©^^f fls^Ofiii^S ; 
[29] yt&fe&fe a-hV ;i/X^l/75>^ (-) -a-bU )V^)V 
75>TS 5£ (10) TS^ni.ft^tKD^tt^il^jS: ( 1 0 S ) : 




HO^(CH 2 ) n — <; x R' (10S) 

C0 2 H 

(5£4»» nWR 1 tefufBi:^ (10) ilWI^T^^o ) 

tssns sM^ftxsf ©i-e*5, [2 8] izmm^mm^m; 

[30] ft^fiHS-fc: a-bV )VZ-^)V7 5 (+) - at - h U )V^)V 

75>tfeD, ^ (10) f ©^^1£4 b£-4fc J&*5£ (1 OR) : 



20 



HO^(CH 2 ) n \_J^^ 0 OR) 

C0 2 H 
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1 0 

2 1 -7°n^ylX« 2 - ^?J1/- 2-^n^ 

15 z/mm&miBn&a r 1 tc43tt§r;i/n^^x«$f^b<tt^ h^s^^To 

^§Apy>jM^^*-rs> K*t i ~ 4 ©life t< fiM©/\ n y;^;n^ 
mv, mfcmzfebv y)v^-u^)vm. 2, 2, 2-h»j7MDx^ji/Xxtt 

20 gf. 

S^^b, *#:^fc«hU^;^n^ h^v-X, 2, 2, 2- hU^Jl/^nxh^P 
25 h^v-S^arTo 

30 *mm<Dm-<Dmmfe, mib^ cd -es$n§^%x«^©^-bfF§^ 
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1 1 

5£ (1) tS$n§^ttl ^>y^7^>f ft® 2(il:^Mf t 

(i) «-e©^Mtt#:^*^«^Tfe^o a£ (i) -etsnsflj^ 

£?£L<teU (-) -X^;i/ 4- [2- (t K n^y 75 / ) X^iH -2- [3- ( 

4-* b^zyy^-JV) 7°n¥M -3-^V-3, Fn-2H-1, 4-^>y^TS^>- 

6-*M^y7-hXS (-) -4-[2-(b F D ^ y 7 5 / ) ^ V x^JM -2- [3- 
10 (4-* h^y7xx;H yntf;i/]-3-^V-3, 4-S?fc: Fn-2H-1, 4-^>y*^T> ? >- 

5£ (1) -etSnS^iO^H fflraA°>7^«yhB0 0/6 3 1 

15 
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1 2 




(1-4) 



10 



15 



Et0 2 C 




S^(CH 2 ) n -^_J>-Rl 

=o 



(184) 



EtQ 2 C 



X 4 HN^ 
(1-5) CO z R 4 



(-| _7) C0 2 H 



EtQ 2 C 




S^(CH 2 ) n -^^R 1 



(1-6) C ° 2R4 



(rg5) 




(XS6) EtQ 2 C 




S^-(CH 2 )n 



-R' 



(1-8) 



CONHOH 



nWR 1 itmmhmmx'^r), x 3 wx 4 itniivxmf. 

y~ tf)l-y° > ^—^-^^7 ->>iz$/Xj (I3)S;r.ff. 
; John Wiley & Sons, Inc. (1999) ; OT^tl^'J ->;£BK<hirr 
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1 3 

(Igl) 

5£ (1-1) <D4k&®£i£, (1-2) ©te^%£7irhxhU;k THFW 

fcSJS£-fr5££:fc:«fct>> 5£ (1-3) (Dfc&m&mfc'rzz. 
5 (Ig2) 

(1-3) ©fls-&<»cD*;v#^^©««3S Cr&MR 2 " Ti^nsl) 

MSB r^u— >xskj #^ia«©^£©-5^, x^;vxx^;v^iP7jc^^$n 

COS 3) 

5£ (1-4) ojt-&fttSl^fk>f0^ttil^, h'JX^75>lF0 
IloMTi:. N, N' -i?i/^DA^r'>MM^ 5 F (DCC) , 
15 ;V-3- (3'-y^^75y7"uk°JW AMy^5H (EDO feb<a^M 

x;v^<5^V-;i/ (cd i) ^^ij^^v^t, ^'u->>xx^;v^^^-&^ 

utl:j;oT> a£ (1-5) ©M»t§:t^t§. i^S^JiS 

CT^ft^j&^jnbxfe <fc < > m^mtmt utn i^t^N-t Fn^y^> 

V>'J7y-JV (HOB t ) feL<HN-tFn + y7^yW5F (HOSu) 

20 m&&vfznz>o 

(IS4) 

^1 (1-5) ©^#Jf-b;VX>#<D^tt^4», ^»-fe^C7A«©ffi3E©#*E 

T, 5$ (1-6) <D^>"/^T^>- 3 -:t>fb^#j£§£BT£££^T-^§o * 
25 X@fc:3V>T«, MAfct TBuchwaldS W ', J. Am. Chem. Soc. , Vol. 119 p 845 
1-8458 (1997) J ^fB«©7j^^oT«T§ 

tbtlt hUX (^>^U^>Tirh» A°^5?^A (0) , -r-h^^X (h 
ij7.x-^7^» A°^^^A (0) *$}&*#tf&n<S. U^>HtLTH 03 

Atari, i' -trx (-77x^*77^) y^n-fe> (dppf) , mix ( 

30 o-h'JM77^» f^^6n§ 0 MSKttdpp f &&VfZ>ZLiiifi 
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1 4 

t # § as- 3 b# w~ 8 mm~? & %> ° 

(X@5) 

5£ (i-6) (D^^^xx^cDaiifcctoT^Ti^^nfe^fCcfcox. 
(1-7) <Dik-£%o%:mmTZ>ZLttf-?^z> 0 MtLU rn>^°u^\>^^ ^r— 

10 #Xy^ h^>X"7^~ >3>XJ (R. C. 7n^i, VCHA°yU^r— > 
3 >X12I, Inc. ^-3-^ (1999) ; ETFcn&^ny 

-I'^IISlVi&DtS^tras, R 4 ^>i^;l/K©«^ 5£ (1-6 

CDR 4 ^>^;V«©«^i|WjD^X«Wp v feb< tt«fe#*ETId»ife*T?3»7cS 
(XS 6 ) 

it (1-7) ©fl5-&*0D*;i/^^3l*»ttft;bfc^ t Fo^y^75>X« 
fcFn^;i/7S>»^&£JfcS1i:SE£K:J:?K 5£ (1) fci^TR^x^W 

%m, 1985^) flfjciBttsnTVis, d-7) <Dik<e?m&. m. 
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it5££a*T#5o WL\t* 5£ (1-7) <D{k&m&THFm<D^m®&i& t P* N 
5 tffiStSS (1-8) ©flS-&*&«Jfi-rS21t*«^#So 

^ (i) T*snsYb'&'»©K3St , w#T?»«, ^ (i-i) tssnsft^ 
^ (i-i) -eisnsft^n M^.ji«T©^T?»Bi*r§Jit3&«T#*. 

HO v (CH 2 ) n — ^^R 1 ^ X 3 y m n - O-R 1 

C0 2 R . C0 2 R 

(1-9) " (1-D 

10 (5£4«, n, R 1 , R 2 " ft&X 3 tefufE ) 

T&fc)-^ X 3 ^;i/af?— ^^r^SSSt"*^, 5£ (1-9) <Dfc&®&. 7 

(i-i) o-fb^^aijtf sjit^T^s. 

15 -2k X 3 ^SIKf Sitit, 5£ (1-9) (Dik&mz, m£&m*RXfih 
V7x.~)Vft7>74 >&KJ&tE&Z>Z.£\Z£X), t£ (1-1) (DW^m^Uit-r^ 

nhifi-c&z. ^tc, ^ d-9) <D4k&mz, mttt~)vy.\£^mv)>*K 
, 5£ (i-i) cD^waBATo^as'TKafi-rscit'b-e^rs. 

H 2 N. 



^(CH 2 ) ri {"V-R 1 ^ Biv.(CH 2 ) n (Ty-tf 

I CIS8) | 

COOH C0 2 H 

(1-10) " d-11) 

_ B.V/(CH 2 ) n CVR 1 

(189) I 

C0 2 R 2 

20 d-12) 

ru R 1 , WR 2 " «MfBilH«T2b^o ) 

-r&fc>t>, & (i-io) (Dit^m^mtimiK jswt***, ^tk^^© 
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It§^^:iaoT, a£ (1-11) <Dtt&m*>M< dt**7?€rS. 5£ (1 - 1 1 
) <7Mi^%£> ^^^^©^^oTXX^Hbf S^tidit), 5t (l- 
5 12) Oft^ftfrsci^fS. Si^SI'OViTH HB^ii/1>7Uy h 
10 0/6 3 1 9 7^ Synthesis, 583 (1999) , ^Tetrahedron Letters, 28, 1993 
(1987) {dfam^tlTV^o 
X. 5t (1-1) CD^-a-^^Tetrahedron Asymmetry 6, 1919 (1995) KliBftSftfc 

io ^ (i-io) ©^mm^tT^D, mmmiztetiKD-zm-vmmtz 

*f*W^^ Tetrahedron, 58, 6117 (2002) tdfBife^nfe^T^ 

5£ (1-9) ©ft^Hm, ^©^feXtt*W«H»^aSMtflB«©^F^PT« 
5fi-r*dt5&«7?#«. a: (1-9) 0te^to03fc^tM*©^&K:^V*T 

S^%2 
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xx SH 

. /=\ , Et0 2 C^^N0 2 

X^(CHg)n— (2-1) ( 

C0 2 R 2 " ~ ~ (Xg1) 

(H) 



Et0 2 C 




S^(CH 2 ) n -^J>-R 1 

C0 2 R 2 " 
N0 2 
(2-2) 



(XH2) 



EtQ 2 C 




S-^/(CH 2 ) n - 

H 

(2-3) 



Br-CH 2 -C0 2 R 4 
(2-4) , 
(X83) 



EtQ 2 C 




N^O 



(CH 2 ) n 



-R 



(1-6) ^C0 2 R 4 



n, R 1 , R 2 '\ R 4 2WX 3 tefuf3£|Wf«T$>£ 0 ) 

t£ (1-1) CD-ffr&'l&isS (2-1) ©flS^STHF^tCD^ttJSJK't'T, N 

fc«fcD, (2-2) ©{^»^^It§^t^Tf§„ 
10 (IS2) 

5£ (2-2) (Dit^miz, mmmjL\*h)V3L>m<Dmm*pT** mwt*>v<\zs&ik 

, 5£ (2-3) ©fc^#j£§^T£££#n?^£o 8tafi^2K*ViT, R 2 "T?S 

£ ns * s^s© t. bin a nt^ ki^lm $ nt v > § um&wm vf b n 
15 , 5&mzte*r)V& x?Mxisp-- ho^>^;vs^0f ii^wit* 

(ii 3 ) 

5£ (2-3) fiDftl^i:^: (2-4) <Dfc&W&* ^^fJWA75FW 
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#ftTKSJ£Sii:S££fc:«fc0, 5£ (1-6) (Dfc&m&m&T* £ 
5£ (1-6) Ofls^ttMIBWiife 1 kHB*©^feT?S: (1-8) 

5 

s£ (i) ttsnsfMt^^t, R^zKJdJS^^STW^fcffl^-rss: (3 
mmm3 




(Ig 2 ) ^CONHOH 

(3-3) 



10 (5£cK R 1 , R 4 R^nttKTSBi:ra*T?*D, R 7 

To ) 

(IS 1 ) 

5$ (3-1) TS^n§^%cDR 4 £Sft»fc|lfcSU ^©SBffiSlfc**** 

§ig2xra5 t«<K©^fetc:«fcoT3i (3-2) -vm-znzfc&m&mM? 

15 R 4 <hR 7 (DUm&C0m^t)i±\^ R 4 ^PteT^>l0 

KIR 7 ^^fc|»*$nfeV^#3^S^T#*lft*'&fcii:T*ntfJ:<» 
xfJVXXri^ (tt&) ^>-^^xXfJk x^JVxXf^i t e r t -ttfr 
XX.f;K (II) ^>^l/XXfil/t t e r t - 7^XXfJk 2, 2, 2- 
h'J^nDX^rafiVtt e r t-^XXf;Wffl^en, p-xihP 

20 ^>^Jl/XXfJl'i: t e r t -7^JHXfJK ^>^;i/X7^ tert-^ 
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fJUXfik 2, 2, 2-h'J^PnxfJHXf;Vit er t-7^Jl/XXf 
^ 5£ (3-1) ofls^Hrtiffifift 1 tBil:bT«fiT?t5. 

5 tri2) 

ft (3-2) T?3iSn5ft#ft0X^f;>*KftiK*lc«fc 0 *;^'>^SE 
WkTZ>ZLt\Z£~DT, ft (3-3) R 7 J&SX^VX 

^©t;wv*o^^^ x3? j —)vm<or)v^~ )V&mu^7)Vti y 
7kmmx\%7kwtfc^ y ^ ATKflHfc^^wsn, iff jg^teTfc^fb u ^ a*»«, 7K 

ft (3-2) T^^n§^W^^©$g3g^fcctoT^$n^#«tt#: 

is jtffb, ^ (3-3) t^^n5^!i!!i0^iffig^t<iTr5i^*5, 

i%~50%T;b^utt7K^^£MTjjn^§^^^fe.nSo stems 
tttii -25 < c~i5 < ca*#tfe>n, ra&m-2or~5r#«fe>tu ^em^st 
^«-i5°c— s'cdwfe.ns. mm°Tz>T)\s%V'&7kmwi£\sT, £p£l<«, 

$&{c$fjg^« 2-3 ms***^ sn*. 

-2) <Z){t^£ijnzK4MPrr 5 £ chlCckoT, 5£ (3-3) T^StlS-fb^^ 
25 Ifit&SS (3-2) ©^i0^1g^«ilTljiT?) ^ t 5. 

§Oi& 1 SSBMIHItt : ^ ( 1 - 3 ) <Dft&m* 2 \z&tfZ>m/k* 

rm -.ft (2-2) (Dit&m, xm%mr%mmm6\zmir%mm*mfc:ft (5 
-7) (Dit&mm<D9&m*mm^ j&Tnm&feiizmvx&m-tzz.htf-cgz 
30 „ «3s&4fc:«kS5£ (9) T?&znz>4t&w<D9&B.-%&i%&it. ^mm^mmism 
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5t ( i ) £ n&it&mm © ^ > 7^ y > - 3 -^-Mb^^sB^r^T 

5£ (9) TfSSnsfc^fcoKiS^ffifc^T, aTill:ilt§. 
5 (Ig 1 ) 

i£ (5) , it (7) (9) IZ&^T, n«$f^L<«3X«4^^-To 

5£ (7) tSSnSft^H a£ (5) TS$n5ft^#l50^RT©^« 
10 f So 

HO^(CH 2)n Q>-R 1 ^ X 2 ^(CH 2 ) n Q^R 1 

COR 2 ' ioR 2 ' 

(5) (7) 

ffc:*^ x 2 ^ h u 7;^n^^>7JV^m^i©^ 5£ (5) ©ft 
20 -hn^>»+i/SXH2, 2, 2- hU^nnxh^v'S^tf &*u MSB 

t ;i/ n * v-s i: l * b < \-±mmwt 2 x & 3 © x ;v 3 ^ */&wm vf b n 5 „ 

o 
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x 2 ^iigf©«^, OT^fi43D, ^Tfe^^; (4-i) ©fl^ 

(Helvetica Chimica Acta, 40, 1812 (1957) £#flg) (D ammm^±<D7i<.mm 

xy-JH-r;H:im N-7'D ; Ea/\^ii'5 F^o^m^'lT^^bT^ 
££#nr#£ (Tetrahedron Asymmetry, 6, 1919 (1995)) „ 

^(CH^n (^-R 1 ^ X 2 Y(CH 2 ) n Q^R 1 

cor 2 ' (Lor 2, 

(4-1) (7) 

(5£^ ru R 1 , R 2 ' WX 2 KiMWB£:|WIsi-e&£o ) 
10 (Ig 2 ) 

5£ (7) <ZMt^£:£ (8) <Dik&W&, ^SttilfftiOSftTTM^t 
3 5£ (9) (D^%^M3eT^^i^Tr^^»o 

XV^H^-HQ-R 1 ^SH ^^S r (CH 2)n -<Q-R 1 

I 9. rcm^^x 1 JL^k cor 2 ' 

COR R ° 2C ROaC^^^x 1 

(7) (8) (9) 

(^4>, ru r 1 > r 2 % r, x 1 msx. 2 \-mw>tmmv%>z>o ) 

o 

20 & (5) ®^4fcRrjfjS; (7) (D^^^^tt#0O±J^, DMFt7 
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tfe»n<5o saris** l^MsfctK i. o^e;v~i. 2 ^wbv* 5 

( 8 ) <7>fb-£ijte, ffl^M^l^l/^feD, l. o^b;1/~i. 2=E)Vm^Z> 
10 it (8) (ZMb^Hm, 5 JWfclHHCfcJ:* 



^ (i) T^^n^^-g-^^aajg^r^T^^, tfriBss (2) ts^n^iM 

15 T&fetS, it (2) : 



HO^/(CH 2 ) n -^J^R 1 (2) 
COOR 2 

Tg^tl^ft^ W\ OT©5t (3) : 
Br^(CH 2)n -^Q>-R 1 (3) 
COOR 10 

20 (5£*, nWR 1 text (1) hmm-V&V), ri 0 ^j^jgr^ ^pgfgc 1 - 6 © 
7)V^)Vm. 4-zhn<>^|/SXS2, 2, 2- HJ^nnx^l^^Stfo 

) 

£ilT5£ (2) (3) KIW^R 1 fct> $?^L<«^ h^^S^To S 

25 fc, .5$ (2) 4>R 2 \Z&\,?Z>mm&2~3<D7)V*)Vm£LT\Z. X^g, 

£fc, 55 (3) fR 1 0 1 ~ 6 Ltli, itSI^fe 
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5 5£ (2) (3) O-fb^t/W^M^^liH^WT^^tlTSD, 

o 

10 

av— ;i/ : feb<«^ v^n/w— ;v#<dt;v3— jvm, T±h>*$<D5-h>m. 

^: (i) T^$n^^#i^^n^ii3tT§^^©^4 , p^#:^ 
(hplc), x\$m$£gk^mmtz>z.£&T*%z> 0 n^mmtvxu. 

25 ^#;(£^bzR8^?§S£, 7th>f©7-h>^« ^it>#©^b7Km^^ 
30 ITU thU-^Al, ^U7A1, 7> ; EX7ASf ©iiSM 
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2 4 



, to^5~8tiB«©s; (i) (Dit&m. *<Dm&±f?&zn2>m* ms^m 

15 it (4) -»£ti£5£ (1) ©^^©©JB^IBM*^ ^T©IM5^^T 

— o _ 

ttfcffi / -^S^(CH 2 ) n -^>-R 1 pJUcCHdn-Q-R 1 
/ R0 2 C^^N^O , R0 2 C"^^N'Sd 

fY S T (CH2)n_ ^" Rl (4S) (4-2R) 

R0 2 C^^N^O 

R 5 \ ° - 

(4R) (4 " 2S) 

n, R, R 1 WR 5 ttttEtRIiTfJfca. ) 

20 »j&&5fc:fcV>T\ R 5 iZjotf&yjVa^i/mZ, Jtj;^'>S<!Dft»StbT 
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5£ (4) 7?mZtl&4k&W CjC (1) 7?*Sn-5fl2'&'»X»4-e©»jitt l IHI#:fcffi 

n§WJttTH Tetrahedron Asymmetry, 8, 13, 2109-2114 (1997) fcfBfc© 
5 Water-modified SharplessMH> T&fr^ (+) -feb<« (-) 

fiic^K&O^El/^^-v'— ^7. (4A) ©^-a-tK XttJ. Org. Chem. , 57, 7274 (1992) 

yt^mtemitnzihTM&mzfcs (+) - (8, 8—s?#uu%>7*v)v 

10 rt^lt^U >>> C (+) - (8, 8-dichlorocamphorylsulfonyl) oxazi 

lidine} ^tf^n, (4S) Tg$n§> 5* (1) ©fls^»©S#£ 

SftWfc&SJii:**-*^*. — ^r, m^J^bT (-) - (8, 8-s^nn;*j> 
7*V)VX)Vft~)V) ^"^rit> ? 'J^> C (-) - (8, 8-dichlorocamphorylsulfony 
1) oxazi lidine] &m 1^3 21 D , 5£ (4R) Tl^tl?), 5£ (1) <D{£&m ' 

15 ©R#:*S^Wi-#SJl«t^ , r#So 

Utstt^fs. — R^zkHtlH^^U ^R 5 ^NHOHSW« 
20 SITS 5. 

25 * i mm- io0 PfBT&^o 

±fB§gB?£c4T#e>n£5S; (4-2R)feb<«5£ (4-2S) -e^ns-fbi 

^*r*Ct*s*Tf#S. JlCDKJSfc^ViTtt, Synlett, 2000, 10, 1437-1438 t£f3« 

30 
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ft u) <Dik^(Dmm^m*o^mm ■ ft (5-5) <Dit&mz. 



o 




(5-4) « (5-5) 

R 9 «*m^TX«7icmS^^To ) 
*&EKJfc5£K:43fr5:Dg 1 £*5^T, ft (5-1) (Dfc&tohft (5-2) ©ft; 

sm#fc^©*i*Tfig-&-r*2:ifc«kt), ft (5-3) o^fetts 

10 TtSitt* ft (5-1) ©MtiCWJMnUFtiltT 

K^nUH^SEAUfc^ ft (5-2) (Dfc&m Cf^Kift) £KJ£31ir£E£**T 
Jinfc^ViTJiTetrahedron Lett. , 38, 3853 (1997) KIBft^nTV**. 
Xg2fc:fcVVt\ 5£ (5-3) ©fc^STOteJSS^ MMfcl3![ , bb< 
ftWItS^IIif), 5$ (5-4) (Dfc-Btm&'&ZZLtfTgZo 
15 ffcfc)^ (5-3) tfe^TR 9 3^*Bt»**-r»-&> TOffi^^iti&S© 
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^ (5-3) iz&^tr 9 &fk^m : ?-e&2>m&\z\z, yfmtmm^, & 

SCSI gfc^bT10ml~50mi;BV>5 

10 X@3fc£>V>T, & (5-4) ©^-a-^^JST^n^^HTM-r^^i^J; 
D5£ (5-5) <Dik&m&%&Z£tf~e%Z> 0 MZ-U. R 2 "iil^^H©!^ 

^rc, ^ (5-4) ©a^wc^tr 9 wfrnm^om^ ^tokjmj- 
is «fco, ^ (i) -agtznzfc&mvmm* mfcx« & § ^ > >/^y >{t&m 

Tv ^ Et02C w v w 

(5 _6) R 8 (IS4) B ° 2C NO a 



P 8 

(5-7) 



2 1 



. .S^(CH 2 ) n — <^ ^-R 1 




(2-3) 

n, R 1 WR 8 «ftHB£:|iWT?&S. ) 

20 £ has tebTgwr 3. 



5 (Tetrahedron Lett. , 39, 5501 (1998) £#H) „ 



WO 2005/082872 



PCT/JP2005/003821 



2 8 



10 



15 



5£ (6-1) -dt^nz>lk^m& ( + ) feb<te (-) ®^VkVJ3>7x^ 
M7>^nUF (DIP-CD ^©^^ttMTC^JT^Sbfe^ 

HO/,./(CH 2 )n-^Q>-R 1 ^HO/,.^(CH 2 ) n — <T^-R 1 



0^(CH 2 ) n — VJ^ r1 
(6-1) 



HCT^O 



R 2 CT^O 



HCT^O 



(10R) 



(2R) 



HO^/(CH 2 ) n — 4 j^R 1 HO v ^(CH 2 ) n —4/-R 1 



HCT^O 



R 2 Cr^O 



(10S) (2S) 

n#wi;:fcju (6-i) (D<k&m& (+) -v-r y tv*>7ai-r;i/^^>^ 

n'J HTfflltSutlcj;?), 5£ (1 0 S) <D (S) #^S^Wtrr&D, (-) 
-^ykV^/>yoi-<;i/^^>i7nu F«ti.i:i(^D, i(iOR) © 

(R) #^§^Wft£T&& 0 

(10R) latest (10S) CD^-a-t)^ ^©^TXXrJMbt?.^ 

iiaot, (2R) feb<«^: (2S) tg$n§^Wf^t<^t^ 



HO^(CH 2 ) n -^J^R 1 



HO^(CH2) n -^JV-R 1 
C0 2 H 



HO^-(CH 2 ) n — 
C0 2 H 



(10) 



(11 S) 



HO^(CH 2 ) n — \_J—*\ 

co 2 - 



(10S) 



C0 2 H 



(10R) 
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(5£4u n^R 1 «tufBi:IWI«T$>^o ) 

XfBBOc^^pS; (10) , i(10S) , S (10R) , ^ (US) 
(11R) fcfcwr, nttff$b<H3XS4^t. 

TlE©SJS^^£n§£-3^ 5& (10) (D^tJ^TOtt^l^, (-) - 

a- hV)Vx.?-)iT^>%:fcmz^z>ztiz£r)j$: (ios) ©fb^-TO (-) - 

Xfl/tt^If ©MtttlltS ^ tfci: D , S (10S) ©fl^tl^©^ 

io -r§^i^-r#§o 

5£ do) (ZMbfrt/^TOtt^^ (+) -a- hu;KL^;Kr^>£ 
f^ffl^it^ci^cfcD^: (ioR) ©{b-a-^j© (-) -a- hu;i/x^;vT5>m 

iiiiits^iia^ ^ (ior) (D^m^mmir^^t^^^o 

15 JWfcWKite, 5£ (10) T*Sn5ft^»03lfi*^ttKT©XgicJ;D, fx 5 
(X@l) 5£ (10) TfgSnsto&fcK Rtf^iStefc a - hu;i/x^;vr^ 
(XfS2) S (US) X\$ (1 1 R) T^$nS^TX^l/^©^a**ftB 

20 $i±§xfM, ms 

(xss) (xs2) T?#snsi§ft*wrsxs. 
(xsi) tiv^ns^Miiis; (io) T?ssn«ft-&**»#-r*2i 

th-h'J)k fh7kFD77> (THF) , 1, 4->^=HJ->, H«X^;k h 
25 ;i/X>, X^x^y-^cDT^n-jl/H^^^n, £?£b<«, T-feb>, X 

«^7KT-tr h >^^e»n§o ^mimmnmn 1 g t^ut 5 m 1 ~ 1 0 m 1 ^ 

3!6^Stt& a - h U ;Vx^75 >0«ffliH £Rfc2*b*90. 8-151. 5 
30 S (10) ©4bm»^7^£l£& a-hU ;i/X5P;VT ^ >^btt^M 
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3 0 

-cmm&±\f2> z. titm&VK. 

Eimmm\z.-T'<x<Dmm*mm~?z> z.£&mmzm&mBT% z. 

(XfM2) fc^ViT, ^ (US) (1 1 R) Tt$n§a-h'J;VX? 

exes) \zm^Xs ±j$ u ^ n l tzMt. t&mizmcm^n&Tfmmm 
Slfitoa; (lis) t)b<«^: (iir) xm-znz> a- hu;n^75>* 

e e£Ut, II:j?SL<«9 8 % e e ^±~r^^> £ £ o 

S (us) t>b<a^: (i i r) -es^ns a - h u ji/x?;i/75 & 

20 mzmcT, mm. v>M*>v<fcmmm<DWL&m^2>z:z2\z£r)* & (ios) 
doR) TS$n§^tt^M>tft^t^<^t^Tti)o 

(1 1 S) feb<«5t (1 1 R) T^tl5a-bUX^75>W 
liWotlWiill, 0. l~2N©^m7K^XM{±l-r^^ < h^j:D 

25 S (10) TS^nS^i^, ( + ) (-) : l#&-f§^&^ 

(0%ee) ;£#T&<, fc&m&(Dytm&m&U$fVTch(D3b-%^n% 0 
Mx.«-hfB©3i^7^|2«c©^X^: (10) (D^%CD^^tt#^Mitb, * 

30 _LfBCD J; ~5 ^bTff^n^^^g^^^^^^^^HJ^^®^^ 
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, 2-y°un/—)vm<DT)Vu—)V%km%, ^x^Px-T^^ox-f^^^l 
, Sixf;^©ixf;nil, h;vx>^©^j^fc7fc*#»«, 7thx 

, a- hU;Vx^;i/T5>, ^FX>, ^X5?X i/>n-e?X ->>nx>, x« 

fbTK*^^, T-t h~bV)vm%.zszniE>(DM<&mm) -menu itis©^ 
iHfflsnTv>sfc®&m>5 Mx.«^-r-fe;Ht:#aM chi ral 

CEL (M^Hf) AD-HXtiCH I RALCEL AS-RHf^ffi^T^ 
(1) (Ditte® (SC (1-8) REftS (3-3) ©ft^^^tlS) ^tl^tl 

25 ^^fa*rs*fe^wr6n«. 

30 54: (1) Tzmznzik&m&zt^vmM^wfc&mn-rz^ &«osct. 
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mmmizmmoum, em. mm^miz 

^ ftmm. mmimu mmmmmtf e>n&<, 

izn&znzufc tmz. * xn§ z\t\z^r> mmx% ^mm^yv^y & 

25 (D^TMjtT-^^o 
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5 5*15. 

^jibT«, to%.\*v7 h/uyj >^ xtT'J >mr;i/5^^A, th^f7U 

15 P—>3>«, 7KttX«ft&tt©3£5S!lK:, — mmxu^nsK±<DM¥mz^-gn 
SSfcjeSU ««J, ?Mb&U «M> «UKi8U ^F-fe&U W#^HP^-5<li^T 

^ (i) i^^TRj&wMTgsns^s^oi^M^nsi 
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^^(CHaJn-^-R 1 



i-tm 




S^(CH2)n- 
XONHOH 



"CONHOH 



(3-3) 



(5^ nRiXR 1 \mmhmm^&%o ) 

tssn^j;5t^ ^ (i-8) -e&znzik&m^ ±ftft\z&\,*xmm\-&Q 
vm-ztift (3-3) TSsnsftW-fr^asftsns. 8nfi4®«^, 3=#p3fc: 

5 43ViTtt, 5$ (3-3) T^^nSft^ffinfcMMPSfffitt^Jfb, tefc 
MM P - 3 WMM P - 1 3 {C^fbTSS^&MM P M^'ft^To 

T&jfo-fe, ^ (i-8) -es$n§^tix«^-©^±.fF^$ti^^«, j? 

10 (3-3) T?&znz{£&mm$*<DM&±n&%n&ffi&. $?£b< 

(i) xmzn&ik&m ci-8) xk3o£ (3-3) <Dit&w x«^-© 

15 «a i — *5 1 o o omgoofsffl, tfr&v<tem5~i®3 o omg(Dmm&imx\$m. 

MUlHftfcOWO. 1 — *?J 3 0 Omg©fgffl, * b < 1 1 0 0 mg (D 

20 tt«ttwisfu^v^©tt#3ete^ai, as, ^i^il copd (®.&mm&B 
mm) , cm, ^mmatm. &m&. mm. mmm, mm, mmm. mm, m 
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m&&&m&<Dm&\z\$* & (i) ^•znzfc&wwttv&^fFmzn&m. 

it, TNFaiati (trtTNFirL#:^tf) > h hl/^-fe— h, 

5 -iflS«M2 (^D^A, irl/n^v-y^) , W^)VmM (7Xt'U>f) 
, Xfo^ Hi (nj^nxfni' H#) , fegaflifWfll (v^n#U>. ^7nU 
AX#) , fc7;i/n>it (t7M>, ~>>H^Xl§0 ftffflmwti) 

10 

15 ^jtSfcT^o 

V A - U *J tf )V& (D 7 U U z?)V<D <fc 5 &fM#: £ ffl V i & # 7A7n7h^7 7 
^-S;t77T7^7LH-2 0 (7y)V^z/y#M) > 7>A-7^fhXAD 
20 -11 (n-A • T>H • , m^ft>HP-2 0 (H^fl^&gS 

;Wkv'J7^^r;i/fc^§]llIffi • »7A7HYh^77^-S 

25 oT^ii, awrs s. 

CDC 1 3 Bi^DD^l/A, DM.SO-d6liI^WI/XW 
30 SB&jH!^T©t*OT?*S. 
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s : i/y^fVv b 
d : yzfUy b 
t : bV7\sy b 
d d : &7Vv b&^Vv b 
5 m : h 
b r : :/n-F 

b r s : bi/>t?Uy b 

mmm i 

JL^)V 4-C2-(b FP^r->7S ;) JV] -2- [3-(4-^ h^->7x^l/ 

10 ) 7°u\iM -3-^V-3, HD-2H-1, H>yf7y>-6-AM^y7- b 

o rpr 3 r PO(OEt)2 

H E^CT^N^O /W S Y^^Nrj^l 




MeO ^ XgA 



H 



1)B r^C0 2 <Bu ^^S^^^ BF 3 • 0Et 2 



2) H 2 , Pd-C EtO C "N^ "D ^ OMe 



XgB V C0 2 'Bu 







1/PrOCOCI 

_ _ . 2)Me 3 SiONH 2 Et0 ,C- > ^' V N'^0 V^OMe 

Et0 2 CT ^ "NT^O ^ "OMe btU2 ° 7 U UMe 

ISD CONHOH 

XfMA . 

*?£T, 1 tzmmvJjm-T-BrJ&Vfz (2E) -3- 

)V) (lOg) tx^Jk 2- (^xb^^^U^) -3 

15 -^V- 3, Hn- 2H- 1, 4-^>V^T^>- 6 -*J^v'7- 

h (2 1. 7 g, ^^^SfiWO 0 0/6 3 1 9 7 OTHFM (3 0 

Oml) t^LT, 7.RSHbx>U^A (4. 6 5 g, ^* 6 0 %) ^b-f^JPX-fc 
o (0o<DtI?Mt#fib, -0«#bfe o _h|B«T;V^kH (1. 5 g) £31 
SnbT, Mfc2B#|fS8fcf£Lfco iEIIb, illriiX^V (3 0ml) , ^ 

20 it> (10 0ml), 1 NMtR (50ml) , tK (600ml) ^iPxT, 

T6iFWLL @#£»IfcU MJBE^bfco t^ifrtUT, X^;V 2- 
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[3- (4-^b+y7i^W 7°n/\°-2-X>-l — TU^>] 
-3, Hn- 2H- 1, 4-^>y^y> ? >- 6 -^j;!/^^^^— h (2 2 

. 4 3 g) £f#fc 0 
•H-NMR (DMS0-d6) <5 

5 1. 33 (t, J=7. 1Hz, 3H) , 3. 76+3. 80 (s, 3H) , 4. 30 <q, J=7. 1Hz, 2H) , 6. 92-7. 08 (m, 4H) , 
7. 35-7. 45 (m, 2H) , 7. 52-7. 58 (m, 3H) , 7. 66 (d, J=l. 7Hz, 1H) . 10. 90+10. 95 (brs, 1H) . 
XfSB 

tK^T, x^;j/ 2- [3 - (4-^h^/7izjW y°n/\°-2-x>- WJ 
- 3 -^V- 3, 4-^fc Fn-2 H— 1 , 4-^>v*=py> 5 >- 6 
10 ^^S/^-h (12. 3g) iDMF (15 0ml) \Z, 7KM^ h U (1. 
6 8g, ^16 01) ^^bT^JPX.feo 10m iSCUTi^bfc. 4H#iW 
^ H^WCtT, 7*n«t e r t (5. 7ml) ^ITtfe 0 

15 /SSlfjN2/l) -e*f^U, Hfiitfl (14. 4 5g) £#7c<, 

^©Hfiift^l, 4-z?tt°V-> (2 0 0ml) , *&J—)V (2 0 0ml) , W 
m (10ml) , JkXSl 0%-/UWA-lJ-tf> (lOg, 50 %^7jc) £iP 

xx, mj£(D7mmmM,Txmwisr£ 0 i2B#p B m mfo^mm. 

20 ^>/iiX^=3/l) Till, ^-fetiirbT, X^;V 4- (2-ter 
t-7>+y-2-t^7I^) -2- [3- (4 h^>:7 rex;!/) 7°ntf 
;]/] - 3 -^V- 3, 4-i>bi Hn- 2H- 1, 4-^>V^Ti^>- 6 -ft)V^ 
*z/?-b (13. 1 6 g) £f#fc 0 
1 H-NMR (CDCl g ) <5 

25 1. 38 (t, J=7. 1Hz, 3H), 1. 49 (s, 9H) , 1. 60 (m, 1H) , 1. 71 (m, 1H) , 1. 75-1. 98 (m, 2H) , 2 
. 54 (m, 2H) , 3. 48 (m, 1H) , 3. 76 (s, 3H) , 4. 32-4. 41 (m, 3H) , 4. 82 (m, .1H) , 6. 76-6. 80 ( 
m, 2H) , 7. 02-7. 06 (m, 2H) , 7. 40 (m. 1H) , 7. 50 (m, 1H) , 7. 70 (m, 1H) . 

x.mc 

TkntT, X^;V 4- (2-tert-7>^>-2-WX^W -2- [3 
30 - (4-^b^77xXJl/) 7u\i)V\ -3-^y-3,4-ytFo-2H- 
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1, 4-^>V^y^>-6-#;i/Jj^>^-h (13. 1 6 g) ti?*9-)VX)V 
74 F (2 6. 3ml) 0^DD^^> (2 5 0ml) it»T, 37y4k 
°fcVm-i>^)V3L-^)VmW (2 6. 6ml) £?iSTbfco ^<f3tlfi^ 

It, {6- (Xh^^/fc/y) -2- [3- (4-^h + y7x-JW 7"0 
-3-^V-2, 3-i>hFn-4H-l, 4 -^>V^7*?>- 4 — T ;y 
} Si (10. 6 4 g) 
'H-NMR (CDC1 3 ) 6 

10 1. 39 (t, J=7. 2Hz, 3H) , 1. 60 (m, 1H) , 1. 70 (m, 1H) , 1. 75-1. 93 (m, 2H) , 2. 52 (m, 2H) , 3 
. 50 (m. 1H) , 3. 77 (s, 3H) , 4. 38 (q, J=7. 2Hz, 2H) , 4. 59 (m, 1H) , 4. 92 (m, 1H) , 6. 76-6 
. 80 (m, 2H) , 7. 00-7. 04 (m, 2H) , 7. 41 (d, J=8. 1Hz, 1H) , 7. 55 (m, 1H) , 7. 71 (m, 1H) . 
XfMD 

-15°C-e {6- (ib^^J^'JW -2- [3- (4-^h^>7x-)W 
15 7°U\Z)V] -3-^V-2, 3-ytHD-4H-l, 4-^> 1 /5 1 7y>-4- 
^JH (10. 6 4g) , N-^fMM'J> (3. 2ml) 0fh7tH 

D77> (2 0 0ml) mmz, ^nnigiH V^ntVy (2. 8 4ml) &ffiT 

vtco ^mmym. 2 5^mmwv, m^xo- (hu ^;y~>u;w kHo^> 

)V72. > ( 3 . 5 2ml) £$jTb7£o 3 0 . 5 N&gbfcfca^ St^X 

75^1/3) T*S©bfeo iBtifcffiit: h;yx>&t)^\^it>£]tjn^T, $£& 

- [2- (tFn^>75;) -2-t+VXfM - 2- [3- (4-^h^> 
25 :7^~;i/) :7°nfc°;y] - 3 - t+V - 3, 4-yk Fn - 2 H - 1, 4-^>7 , t c 7 
^>-6-*M^/7-b (8. 2 4g) £f#fc 0 
'H-NMR (CDC1 3 ) 6 

1. 40.U, J=7. 2Hz, 3H) , 1. 59 (m, 1H) , 1. 67 (m, 1H) , 1. 77-1. 93 (m, 2H) , 2. 54 (m, 2H) , 3 
. 47 On, 1H) , 3. 77 (s, 3H), 4. 38 (q, J=7. 2Hz, 2H) , 4.51 (d, J=16. 0Hz, 1H) , 4. 68 (d, J= 
30 16. 0Hz, 1H) , 6. 80 (m, 2H) , 7. 04 (m, 2H) , 7. 41 (d, J=8. 0Hz, 1H) , 7. 52 (br, 1H) , 7. 73 ( 
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m, 1H), 7. 98 (br, 1H) , 9. 16 (br, 1H). 

X^;V 2-[3-(4-^DD7x^) ypb°;i/]-4-[2-(b: HP^y7$7)-2-^ 
VXfJV] -3-^V-3, FP-2H-1, 4-^>V^T ^>-6-^;V^^^^- h 





EtOOCT N CI 

5 XONHOH 

mmmi ^mmoD^mz^-DX, x^;v 2- [3- (4-^nn:7xx;]/; 
t°;i/] -4- [2- (tFn^>757) -3-^V-3 
, 4-i?t HD-2H-1, 4-^>V^T^>-6-^;l/7p^r>-^-h^#^o 
1 H-NMR (CDCI3) 6 : 1. 40 (t, J=7. 2Hz, 3H) , 1. 60 (m, 2H) , 1. 85 (m, 2H) , 2. 56 (m, 2H) , 
10 3. 47 (m, 1H) , 4. 38 (q, J=7. 2Hz, 2H) , 4. 52 (d, J=16. 0Hz, 1H) , 4. 68 (d, J=16. 0Hz, 1H) , 

t 05 (m, 2H) , 7. 21 (m, 2H) , 7. 40 (d, J=8. 0Hz, 1H) , 7. 60-7. 76 (m, 2H) , 7. 96 (br, 1H) , 

8. 63+9. 28 (br, 1H) . 

2-[3-(4-7MP7xnj|/) T7"Pti;H-4-[2-(b: HD^y75/)-2-t 
15 ^rVX^;i/] -3-^V-3, 4-^h FD-2H-1, 4-^>V^T^>-6-^j;W^->^- h 





EtOOCT N 

XONHOH 

mmwn £mm<Djj'mz<k-DT, x.^jv 2- [3- (4-7Mn7ixjw 7 

nt°;i/] -4- [2- (hHn+y75 7) -3-^V- 
3, 4-i^b Hn-2H-1, 4-^>V^T^>-6-*;P^^->'^-h^ ; f#feo 
20 1 H-NMR (CDC1 3 ) 6 : 1. 40 (t, J=7. 2Hz, 3H) , 1. 56 (m, 1H) , 1. 66 (m, 1H) , 1. 85 (m, 2H) , 
2.57 (m, 2H), 3. 47(m,lH), 4. 39 (a, J=7. 2Hz, 2H) , 4. 52 (d, J=15. 6Hz, 1H) . 4. 69 (d, 
J=15. 6Hz, 1H), 6. 93 (m, 2H) , 7. 07 (m, 2H), 7. 41 (d, J=8. 0Hz, 1H) , 7. 50 (br, 1H) , 7.7 
3 (m, 1H) , 7. 98 (br, 1H) , 9. 27 (br, 1H) . 
H«!J4 

25 X5P;P 4-[2-(fcFD^>75 ;)-2-^VX^] -3-^V-2- (3- [4- ( HJ 7 
UUJ, b±jy) 7xXJV] Tu^M -3. 4-^b KP-2H-1. 4-^> V^7^>-6-7J)V 
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^CONHOH 



mmmi tMio*^^!, x^;v 4- [2- (tFn^>75/) -2- 
t^VXfJH - 3 -x^V - 2- {3- [4- (hU7nn^h+i/) 7^~)\> 
5 ] rfuMM -3, 4-ykFn-2H-l, 4-^>V'f 7y>-6-M#^> 

1 H-NMR (CDC lj) d : 1. 40 (t. J=7. 2Hz, 3H) , 1. 61 (m, 1H) , 1. 69 (m, 1H) , 1. 84 (m, 2H) , 
2. 60 (m, 2H) , 3. 49 (m, 1H) , 4. 39 (t, J=7. 2Hz, 2H) , 4. 52 (d, J=16. 4Hz, 1H) , 4. 70 (d, J 
= 16. 4Hz, 1H), 7. 08-7. 16(m, 4H), 7. 41 (d, J=8. 0Hz, 2H) , 7. 73(m, 2H), 7. 99 (br, 1H) , 
10 9. 21 (br, 1H). 

x^jV 4- [2-(h H'D^yT^ /)-2-t^VX^] -3-^V-2- (3- [4- (MJ_2 
DP^yjH 7izM 7°Dk°JM -3, FP-2H-1, 4-^>V^T ^>-6-^;V^ 




*JllWltra*©*SlC<J:oT, X5P;y 4- [2- (kHD^y75 7) -2- 
t^VXfjW - 3 -^V- 2 - {3- [4- (hU7Dn^V) 7x^JW 
7°Pt>} - 3, 4-^t Hn - 2H- 1, 4-^>V^7^>- 6 -%)V#*>' i ? 

20 'H-NMR (DMS0-d6) d : 1. 31 (t, J=7. 2Hz, 3H) , 1. 45 (m, 1H) , 1. 71 (m, 3H) , 2. 65 (m, 2 
H) , 3. 76 On, 1H) , 4. 30 (q, J=7. 2Hz, 2H) , 4. 37 (d, J=8. 4Hz, 1H) , 4. 58 (d, J=8. 4Hz, 1H) 
, 7. 38 On, 2H) , 7. 52-7. 61 (m, 5H) , 9. 04+9. 44 (s, 1H) , 10. 39+10. 84 (s, 1H) . 

x^;i/ 4-[2-(b F n^y75 / ) -2- [4- (4-$ h^y7iXjP 

25 ) !7^P;i/]-3-:fr^y-3, 4-b KD-2H-1. 4-^>V/^7^>-6-^;i/^^r^7— b 
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OMe 



EtOOCT ^ N "O 

XONHOH 

^JtMl tH«©*ftfcj:oT, x^;v 4- [2- (kFn^>75/) -2- 
t^VXfJW -2- [4- (^f=^>'7i^V) -3-^V-3,4 
Fn-2H- 1, 4-^<>V^T> ? >- 6 -^I/jJMrv^ — h £#fco 
5 'H-NMR (MS0-d6) 5 : 1. 31 (t, J=7. 2Hz, 3H) , 1. 35-1. 54 (m, 5H) , 1. 73 (m, IB) , 2. 44 
(m, 2H), 3. 63-3. 72 (m, 4H) , 4. 31 (a, J=7. 2Hz, 2H) , 4. 41 (d, J=16. 8Hz, 1H) , 4. 55 (d, J 
= 16. 8Hz, 1H) , 6. 80 (m, 2H) , 7. 05 On, 2H) , 7. 55 (d, J=8. 4Hz, 1H) , 7. 60-7. 64 (m, 2H) , 
9. 04+9. 43 (s, 1H) , 10. 38+10. 83 (s, 1H) . 
WJ7 

10 (-) -X5P;l/ 4-[2-(hHD^y75/)-2-^yx^]-2-[3-(4-^h^rv-7 
x.-)V) 7°Db°Jl/] -3-^V-3, 4-5? b: HP-2H-1, 4-^>y^X^>6-#;i/:^>^ 

^.-^ 1) IBCF, NMM 







EtOgC^^N^O ^^OMe 2) NH 2 -OTMS EtOgCT ^ "N ^ "OMe 

^C0 2 H ^CONHOH 

99.9% e.e. 

( (2S) -6- (if^>'*M-JW -2- [3- (4-* h^r->^x~;W y n h°;W -3-^ 
15 V-2, 3-^t H n-4H-l, 4-^>V^T>?>-4-^;W W (###!! 1 1 (Dfc&m) ( 
2.0 6g) £THF (4 0ml) fC^U ^nn^77^ (0. 7 2ml 

) , N-^^l/^e^U > (0.5 1ml) £-2 O'CTJin;^ - 1 0 2 0°C 

T3 0»Ufc o O- (hU^^Pv-U^) tFD^->75> (0.8 7ml) 

tf:J;oT, (-) -x^;P 4- [2- (tFn^>757) - 2 -^Vxf 
J]/] -2- [3- (4-^h^>7i-jW ~7°nk°;V] -3-^7-3,4-^ 
25 hFn-2H-l,4-^>7Wy>-6-*Jl/^>7-F (1.6 9g, 9 9 
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. 9%e. e. ) &%tc a ^Hfil^^ttOTO 0 : A 
D-H (^ilM±, CHIRALCEL) ; ^ffii&S (UV) : 2 5 4nm;i 
jg: 1. Oml/mi n : n-A^>Ay^nHJk7JVn-jV/TF 

A= 8 0/2 0/0. 1] 
5 : 143. 5~ 144. 5 °C 

[a] D 2 0 =- 8 5. 3 ° (c : 1. 0, CHC 1 3 ) 

1 H-NMR (CDC1 3 ) 6 : 1. 40 (t, J=7. 2Hz, 3H) , 1. 59 (m, 1H) , 1. 67 (m, 1H) , 1. 77-1. 93 (m 
,2H), 2. 54 (m, 2H) , 3. 47 fa 1H) , 3. 77(s,3H), 4. 38 (q, J=7. 2Hz, 2H) , 4. 51 (d, J=16. 
0Hz, 1H), 4. 68 (d, J=16. 0Hz, 1H), 6. 80 fa 2H), 7. 04 fa 2H) , 7. 41 (d, J=8. 0Hz, 1H) , 
10 7. 52 (br, 1H) , 7. 73 fa 1H) , 7. 98 (br, 1H) , 9. 16 (br, 1H) . 

mmm s 

4- [2-(b FD^y7$y)-WVX^I/]-2- [3- (4-;* b*js7x.-)V) 7°U\d 

;i/] -3-^v-3, 4-^h Ha-2H-i, 4-^>v^y> ? >-6-^;i/^>m 







Et0 2 C ^-"^ N ^ OMe H0 2 C N^^O OMe 

^CONHOH CONHOH 

15 ^JIMlEtOft^ld (0. 5 1 g) i:THF (10ml) «hzR(10ml) £r#P 
^fe 0 cnS*^ 0. 5N*Bfe-ffc:U^A7K»«t (4. 4ml) &®>-?<DL 

20 mfc&mmv, mj±m^vrz 0 ewibT, 4- [2- (tHn^r^y) 

- 2- [3- (4-^h + y7xZJl/) 7"D \Z)V] -3-* 
^V- 3, 4-^k FD-2H-1, 4-^>VW^> - 6 -t))V$>m (3 2 5 
mg) 

1 H-NMR (DMS0-d6) 5 

25 1. 43 (m, 1H) , 1. 66 fa 3H) . 2. 45 fa 2H) , 3. 69 (s, 3H), 4. 38 (d, J=16. 8Hz, 1H) , 4. 54 ( 
d, J=16. 8Hz, 1H) , 6. 80 fa 2H) , 7. 05 fa 2H) , 7. 51 fa 1H) , 7. 58-7. 60 fa 2H) , 9. 02+ 
9. 43 (s, 1H), 10. 36+10. 81 (s, 1H), 13. 20 (brs, 1H) . 

mmm 9 
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2- [3- (4-2 a P 7 x — ;V) 7 Q n -4- [2- (h HD^>7$ 7)-2-^VX^ 
]-3-^V-3, FP-2H-1. 4-^>V^T ^>-%-ts)V^>W. 



HOOC 




»I8 ^|B«©^<h*SiK©^^ c fcoT, 2- [3- (4-^nn7x"JW 
5 ^nt°;i/] -4- [2- (kFn^v'T^y) -3-^-^V 
- 3, 4-yhHo-2H-l, 4-^>V^T^>- 6 -#;i/tf;>M£#fco 
1 H-NMR (DMS0-d6) 5 

1. 45 (m, 1H) , 1. 68 (in, 3H) , 2. 54 (m, 2H) , 3. 73 (m, 1H) , 4. 38 (d, J- 16. 4Hz, 2H) , 4. 56 ( 
d. J=l 6.4Hz, 1H), 7. 18 (m, 2H) , 7. 29 (m, 2H) , 7. 51 (d, J=8. 0Hz, 1H) , 7. 59-7. 61 (m, 2H 
10 ), 9. 03+9. 43 (s, 1H) , 10. 37+10. 82 (s, 1H) , 13. 17 (br, 1H) . 

mmm 1 o 

2- [3- (4-7PP 7 -)V) 7u MM -4- [2-(hFn^>7g ;)-W;xf;i/ 
]-3-^V-3, 4-^h FP-2H-1, 4-^> "f±T )]/tf>Wl 




15 {CfB«(D^i:«<Z)^^ c koT, 2- [3- (4-7nO7xXJ0 

7°nt°;i/] -4- [2- (kHD^ri/T^y) -2-t+VXfjk] -3-^V 
- 3, 4-^t Fn- 2H- 1, 4-^>V^T^>- 6 -#;Vtf;>^£f#7c:o 
'H-NMR (DMS0-d6) 6 

1.45(m, 1H), 1. 67 (m, 3H) , 2. 54 (m, 2H), 3. 73 (m, 1H) , 4. 38 (d, J=16. 8Hz, 2H) , 4. 55 ( 
20 d, J=16. 8Hz, 1H) , 7. 06 (m, 2H) , 7. 18 (in, 2H) , 7. 51 (d, J=8. 0Hz, 1H) , 7. 59 (m, 2H) , 9. 
03+9. 43 (s, 1H) , 10. 37+10. 82 (s, 1H) , 13. 17 (br, 1H) . 

mmm 1 1 

4-[2-(bHD^y7$ 7)-2-^VXfJH -3-^V-2- (3- [4- ( h U 7DP^ h 
7^~M 7°u\±)V) -3. 4-^b FP-2H-1, 4-^>^7^>-6-^M>BI 
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HOOC 




TJONHOH 

mmm8\zmm<D^m^mu<D^m\z^x, 4- [2- (kHn^>75/) - 

-3-^V-2- {3- [4- (hU7nn^h^» 7x. 
7°nh°;W -3,4 - s^h Fn- 2 H - l, 4-^>7f7^> - 6 

5 

1 H-NMR (DMS0-d6) 6 

1. 47 (m, 1H) , 1. 70 (m, 3H) , 2. 59 (m, 2H), 3. 75 (m, 1H) , 4. 39 (d, J=16. 8Hz, 1H) , 4. 56 ( 
d, J=16. 8Hz, 1H), 7. 22 (m, 2H), 7. 28 (m, 2H) , 7. 5 1 (m, 1H) , 7. 59 (m, 2H) , 9. 63+9. 43 ( 
s, 1H), 10. 37+10. 82 (s, 1H), 13. 12 (br, 1H) . 

io mmm 1 2 

4- [2- (t: Fn^~>7$;)-WVXfJH -3-^rV-2- 13- [4- ( h U 7 P 
)V) ~7^-)V] 7°U\^M -3. 4-yh FP-2H-1, 4-^>y*^r ^>-6-#;i/#>^ 



HOOC- 




«M8^fBm©77^<i:^©^^<i:oT, 4- [2- (bFD^>75y) - 
15 -3-^V-2- {3- [4- ( HJ y D D ^;K> 

)V] Z>°U\±M -3,4-ykFn-2H-l,4-^>7f7y>-6-*M> 

'H-NMR (DMS0-d6) 6 

1. 47 (in, 1H) , 1. 72 (m, 3H) , 2. 64 (m, 2H) , 3. 76 (m, 1H) , 4. 38 (d, J=16. 8Hz, 1H) , 4. 56 ( 
20 d, J=16. 8Hz, 1H) , 7. 49 (m, 2H) , 7. 51 (m, 1H) , 7. 58-7. 61 (m, 3H) , 9. 03+9. 44 (s, 1H) , 
10. 37+10. 82 (s, 1H), 13. 13 (br, 1H). 

mmm 1 3 

4- [2-(h FDty7$;)-2-t^VX^] -2- [4- (4-^ h^y7xXJM 7^)V 



]-3-^V-3. 4-i^bt HP-2H-1. 4r^>W7 )V°$>m. 
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OMe 



HOOCT ^ N 

XONHOH 

^«SM8fcffi*©*fei:^©>6fiS6fc«fcoT, 4- [2- (tHn^>75/) - 

-2- [4- (4-/h + y7xnJW - 3 -^V 

- 3, 4-^ti H n — 2 H — 1 , 4-^>V ? ^T> ? >- 6 
5 'H-NMR (DMS0-d6) 6 

1. 35-1. 56 (m, 5H) , 1. 75 (m, 1H) , 2. 45(m,2H), 3. 68 (m, 1H) , 3. 70 (s, 3H), 4. 41 (d, J= 
16. 8Hz, 1H) , 4. 53 (d, J=16. 8Hz, 1H) , 6. 80 (m, 2H) , 7. 05 On, 2H) , 7. 52 (d, J=8. 0Hz, 1H 
), 7. 58-7. 62 (m, 2H) , 9. 03+9. 43 (s, 1H) , 10. 36+10. 81 (s, 1H) , 13. 06 (br, 1H) . 

mmm 1 4 

10 ; (-) -4-[2-(k HD^y7$7)-2-^yx^l]-2-[3-(4-/ h^y7x"JH 
-fU\iM -3-^V-3, 4-^b FP-2H-1. k-1>V?-7 )Vtf>n. 




EtOoC N OMe HO,C N X) OMe 

k L 

CONHOH CONHOH 

mmmi \zMm<D\\i%m (0. sig) 0. im>j>m— ztst^hu^ATk^ 

^ n - ^ ^/;i/yj ^ > ^ in x. x p h 8 . 0 ^ijs®bfe?«tcinx., 4 0°CTrm 

15 »©ffI©XXT7-if (2 5 0mg) 4 0 8 B#P^ £ M 

^M7?4Bisi96^bfe, mm&.* mmizmwt7k%%yyj± (n.og) sap*.* 

, ««^-hU-j7A«7KL, MfftllUbfeo tSCTHFW^yyDHJl/ 
x— 5r;V£;taA., jjgS^bSiir, 0#£MU «JEI£i*bfc. (- 

20 ) -4- [2- (tFD^>75;) -2-t*yx?;W -2- [3- (4-* 
h^->^x— ;V) yntf;i/] - 3 - t+y - 3 , 4 - S?k H □ - 2.H - 1 , 4 - 
V^T^>-6-yj;i/^>m (3 7 6mg ( 9 9%e. e.) ^ig^tf 
WiKT©t*5DT»^5o C^^A : AS-RH (^T"fe;i4L Chiralc 
el) ; ^ttltft (UV) : 2 54nm;SI: 1. 0ml/min;ilffl:7 

25 -fch— HJ;i//0. 2MU>11«I (pH2) =2 5/7 5) 
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[a] D 1 8 =-92. 1° (c : 0. 1, EtOH) 
'H-NMR (DMS0-d6) 6 

1. 43 (m, 1H), 1. 66(111, 3H) , 2. 45 (m, 2H) , 3. 69 (s, 3H) , 4 38 (d, J=16. 8Hz, 1H) . 4. 54 ( 
d, J=16. 8Hz, 1H), 6. 80 (m, 2H) , 7. 05 (m, 2H), 7. 5 1 (m, 1H) , 7. 58-7. 60 (m, 2H) , 9.02 
5 +9. 43 (s, 1H) , 10. 36+10. 81 (s, 1H) , 13. 20 (brs, 1H) . 

mmm 1 5 

(-) -4- [Z- (b K P^'>7 5 / ) X^I -2- [3- (4-^ h^>7x^)^ 

nh°;i/1 -3-^V-3. 4-v?fc Fn-2H-1, 4-^>V^7>?>-6-:ft;V#>& 

I T L II 







Et0 2 C N O OMe HO?C N X} OMe 

k k 

CONHOH XONHOH 

10 mmm 7 \zmm<D^m (HPLCM^99%>^Mltl00%ee) 4. 59g (10. Ommol) £THF 
(200mL) fclg^U -lOt: mm.) W#fiiffc:#*52N-K()H (12. 5mL, 25. Ommol) 

^ip^.> mmre5v$im'&&m&tt. Rj&M&ui&ffctefit^vito. m-mm* (5oomL 

) \z^\ Wm^)V72im (400+100mL) ttffiLfeo «t»£Jiy£>> zKRtfffifll* 
JtoKtf^bfcOD'fe, X/^U— ^TfiMlSU 4. 65g(D 

15 gJEStfeH^© (-) -4-'[2-(t Fn^y75/)-2-^VX?jM-2-[3-(4-^ 

v7xxjh ynb°;H -3-^V-3, Fn-2H-1, 4-^>V^T^>-6-^;i/^ 

>M (HPLCM*97%, 7"6#M^94%ee) 
«M 1 6 

(-) -4-[2-(fc FD^ry 75 7) -2-t^V XfJkl -2- [3- (4-^ b^y7xx;V) 17° 
20 Phf;H-3-^V-3, FP-2H-1, 4-^>'/f7y>-6-^M>g| 







EtOoC N ^O OMe HO ? C N O OMe 

k k 
XONHOH XONHOH 

mmmi \zmm.(DVc^m tmsM&m* ^Manooxee) 46. og doommoi) ^thf 

(ID KljgjfrU -ICC (ftiS) W^gi?fc)&*52N-NaOH (125mL 250mmol) £JD 
rafiT?3l^|Hl35^Si?fc. K^^^0°C^^bfc0. 2N-^7K (2L) 

25 #\ mk^)wim (i. 5+0. 5D mrnvft* &mm&Mtb. fc&xtmaf&tfcv 
m&isfr(D%, siiv^^y^AT^i, xa^u— ^Tit^u 50. 3g<Dmn& 



WO 2005/082872 



PCT/JP2005/003821 



4 7 

0#£#fc (HPLC,MS97%> ^MS94%ee) „ ^W:^DD*M (500mL) ^JP 

5 , 35. igoimmmm (spimmm, ytm&mmee) &ntt 0 z\n&x.?;-)i (2 
oomD izm-frv, fr^m^tztfzmu'v^-y-y (2oomL) ^irax., BMoik&m 

®li (0. 26g, 0. 60mmol) &Wm\ZfrtfXlM^t£ffit>l£ t>\zs\^> (200mL) & 

27. Og© (-) -4- [2- ( t F y 75 / ) -2-t+ VX^JV] -2- [3- (4-^ y 7 x 
10 -;W 7°n tf;W -3-:t^V-3, Fn-2H-1, 4-^>V*5PT ^>-6-#;V#>m (H 

PLCM^99%, ^M^99%ee£;_h) £6&SgH£ UTt#fe 0 
^IJg^J 1 7 

(-) -4-[2-(fc HD^->75 ;) -2- [3-(4-^ h^y7x-JM ^ 







Et0 2 C N OMe HO a C N X) OMe 

15 ^CONHOH ^CONHOH 

nmm7\zmm<D4k-e?m (spimmm,yt^m&m%ee) 9. i9g (20. ommoi) ^thf 

(lOOmL) fci&frU -lOt: (rtfi) Tj^#^i?&J&*B4N-NaOH (12. OmL» 48. Ommol 
) £#Px.> jRlfflT^W^frjgiffc. SJS^^^O°C(c^bfcO. 2N-M.m.7k (400 
L) g^g|X^;VT2|lf (300+lOOmL) «ffib7t„ ^*S8Jf£&«>, zRRtffi&Sl 

20 tfc^Tife^Lfc©^ i«T^y7A«, XA^l/-^T'iliU, 9. 27g 

(HPLCM^94%, Jtm&m%%ee) . £fl£x^y-;i/ (50mL) 
fcJgj^U ^fiWeiST^>^> (50mL) SJO*., BW©^4fe©aft ( 
0. 62g, 1. 44mmol) &J&laHC^ttTjD>t^& £ 6 > (50mL) felT, ■ J £ 
lif- lft*^«giffc. ^fffibfejgftSr^^ 50t:T«JEEI£i*b, 4. 75g© 
25 (-) -4-[2-(fc H n^py 7 5 / ) -2-t+7Xf JH -2- [3- (4-^ F^y7iXJV) 7° 
□ tf.;H-3-^V-3, 4-i^t F D-2H-1, 4-"<>^7i?>-5-Zf)V#>M (HPLCI« 
99%, Jt^*fiflF99Xee«_h) ^S^ItbtiL 
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##M1 : (2E) -3- (4-^h^>7x^) 7^'J;V7J>fbF 




1)'Bu 2 AIH 
OMe 2)Mn0 2 



O 



MeO" 




H 



W©^^ (2E) -3- 7^'J7-h (18g) 

(DTHF (15 0ml) itWiLT, v-f V ^^MciMfcT;^ A(D^\^it 
5 ( 0 . 9 5 ^JVmBZ* 2 0 0ml) §ITbfe, ^Ml0o<t)tM^ 

(1 3. 6 7 g) £#fc 0 
iKVvr, ^©S-feHf* (7.67g) ^^nn^;i/A (2 0 0ml) J&$8Ete, — 61 
10 it^T>iS> (3 8. 4g) ^rJP^.T> Si&T?— -fe^K hT0#£WJ 
t^nn^ATilfetbfc^ Ifl^iJEIilfeo (6g) ^oV^Tfe 

Kfilfc^ftl/fc. ^nB^fctt, tfiB^tLT, (2E) -3- (4-^h 
3^:7 x~;» 7^'J;P7Jl/TtH (13.7g) 

1 H-NMR (CDClj) <5 3. 86 (s, 3H) , 6. 61 (dd, J=15. 8, 7. 8Hz, 1H) , 6. 95 (d, J=8. 6Hz, 2H) 
15 , 7. 43 (d, J=15. 9Hz, 1H) , 7. 53 (d, J=8. 6Hz, 2H) , 9. 65 (d, J=7. 7Hz, 1H) . 
##M2 : (2R) -2-b Hn^y-5-(4-^ h^'>7x_JV)^>^>j 





(C0 2 Et) 2 



C0 2 Et 



3N-HCI 



a 




NaOEt 

.3 I 




IfMJ 



Me 



XjgF 



-<^A (1 8 5. 6 g) \zmc^V> (3 0 0ml) Sin*., 0°C 
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(10 0ml) ^ITlfc M7jcn/\^K (lOOg) £ 5 Enc^Ht 

4- (4-* h*^7x-JP) -4-W^>f (16 0g) S^fc. 
5 1 H-NMR (DMS0-d6) a 

2. 56 (t, J=6. 3Hz, 2H) , 3. 18 (t, J=6. 3Hz, 2H) , 3. 84 (s, 3H) , 7. 02-7. 07 (m, 2H) , 7. 9 
4-7. 98 (m, 2H), 12. 14 (brs, 1H) . 

4- (4-^^>7i^W -4-ttV7&>WL (4 0g) (10 0m 

10 1) , THF (10 0ml) tejn;*. CFS) , 1 0 %A°^>^A-# - 

(5 0%-wet) (4g) ^Jjn^T7jc«»H^iT (0. 4MP a) 9 B#W 

utiaot, 4- (4-* b^r^ccx;]/) ^>ife*3t*»^#fc. 
1 H-NMR (CDC1 8 ) 5 

15 1. 89 (m, 2H) , 2. 32 (t, J=7. 3Hz, 2H) , 2. 58 (t, J=7. 4Hz, 2H) , 3. 73 (s, 3H) , 6.78-6.82 
(m, 2H) , 7. 03-7. 08 (m, 2H) , 10. 96 (brs, 1H) . 
XHH 

4- (4-^^>7irjW y^>M (2 0 0 g) ^X^7— )V (4 0 0ml) 

\zm*-> mwm (4m n ^m^.r^ lBtrMiibt »«E**«t*i/2 

20 £*T?«JBE«*U SJS^Sr^fiWTfctSE^ »ix?Jl/ (ID -?JftfcBbfc 0 
T^ili(CJ:oT, 4- (4-^ h^r->7^x;V) ^>iX^XXfJ^tt 
1 H-NMR (CDC1 3 ) <5 

25 1. 24 (t, J=7. 1Hz, 3H) , 1. 92 On. 2H) , 2. 30 (t, J=7. 5Hz, 2H) , 2. 59 (t, J=7. 4Hz, 2H) , 3 
. 78 (s, 3H) , 4. 13 (q, J=7. 1Hz, 2H) , 6. 80-6. 84 (m, 2H) , 7. 07-7. 12 (nr, 2H) . 
Ij I 

7K^T> 4- (4-/h^>7x^k) 7^>iX^XXrJl' (2 0 0. 1 g) 
, ya7I^Ifjy (4 0 7ml) fc, ^fcSISg VfcN a O E t (1 8 4 g) ©X 
30 ^ 7 (9 4 0ml) il^ITbfc. 5 0 tt 1 0 B#Ha8l#U a£ift&3K?&L 
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ft3Nwm& (i. 8D \zm*f£o stx^ji/ (6 o om i x 3©) -ejfimu 

IIM <h b > Jg jt£«JEE©5fe b & *> © Sr^XgT^ffl b fee 

5 1 H-NMR (CDC 13) d 

1. 25 (t, J=7. 1Hz, 3H) , 1. 36 (t, J=7. 1Hz, 3H) , 2. 16-2. 28 (m, 2H) , 2. 59-2. 67 (m, 2H) , 
3. 89 (s, 3H) , 4. 00 (t, J=6. 9Hz, 1H) , 4. 19 (a, J=7. 1Hz, 2H) , 4. 32 (q, J=7. 1Hz, 2H) , 
6. 80-6. 84 (m, 2H) , 7. 07-7.' 12 On, 2H) . 
X@ J 

10 ±BB©£jGdc«J (4 0 3 g) £1, 4-> ? ^it> (6 7 5ml) fc»#U 3NS 
i?7fc (110 0ml) ^JtJ^-T, 2 3il1iiI^bfeo M^Ti^U f£Bb 

Tftm-zitif&mmii. ^mn^^<omwt^jv (soomi) mmwt&M&> 

SrMffiM^bfco 2 NTKBfeflS^- h U ^AyKmm^ili^ P H 9 tilbt^t ffi bfe 
mMVa&ffl&Lls* 7jc^bfe 0 IKJRbfc@#:^3Ni^m7K ; &in^-pH2{-«bfe^ 
15 7K^^$-t4-^^<h^J;oTm-fe@#:^bT, 5- (4-^h 

^^7atn;i/) -2-^V^>^>gg (144. 8g) £#fc 0 
1 H-NMR (CDC l s ) d 

1. 96 (m, 2H) , 2. 62 (t, J=7. 4Hz, 2H) , 2. 93 (t, J=7. 2Hz, 2H) , 3. 79 (s, 3H) , 6. 82-6. 86 
(m, 2H) , 7. 05-7. 12 (m, 2H) , 8. 02 (brs, 1H) . 

20 

##M 3 : 2-h HD^j/-5- (4-^ h*^7 >M 




5- (4-/h^>7x^) -2-^V^>^>» (66.6g) (##M 
2<Dit&%0) fcTfcBMfr*- h U #A (2 4. 0 g) i7jc (4 5 0ml) SriOTL, 7jc^ 
25 bfeo ^©X^U-^TKm^^m^-hU^A (3.9 9g) ^7>f'JbTtJPX^ £ 

, 2mmMm%, 3Nmm& ooomi) mux, 

StXfJP (3 0 Om 1 x 20) -CffltBbfc. WHS^tK (1 0 Om 1 x 3 HI) Tf 
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Ho^>-5- (4-^h^>7x-j0 ^>^>m (63.4g) <£>ffi£/&#j£ 

1 H-NMR (CDC1 3 ) (5 : 1. 67-1. 80 (m, 3H) , 1. 83-1. 90 Cm. 1H) , 2. 62 (m, 2H) , 3. 79 (s, 3H 
) , 4. 28 (m, 1H) , 6. 82 (m, 2H) , 7. 10 (m. 2H) . 

5 ##M 4 

(2 R) -2-fc HD^->-5-(4-^ ^->7x^)^>^>j 




##m 3 \zmm<Dfc<etm (2-tHn^-5- (4-^h^>7i^jw 
>wo ci.og) &r±h> (lomi) \zmm%k, (+) - hu;vx^;i/T^ 

10 > (0.6g) ^ftl^TjBlS^l/T^^fc^i^tfe. ^l&T«IS**ftHS^ 
ffi^l^bfc. f^tifctM^m Tth> (10ml) 
^6Mbt#&n^^tT, (2R) -2-tFD^>-5- C4-;* 

h^v'^x-;^) ^>^>m © (+) - h'j;vx^;VT5>^ (o.59g, 9 

8%e. e. ) ^t#fdo f enfeSfiMIc:, lNlf* (20ml) &i\\?txm. 

15 ?a«t, mm&mmv, $m~rz>z.£iz&-DX&&mfa£VT, (2R) -2 

-tFn^>- 5 - (4-* h*z/7^—)]/) ^>¥>m. (0.36g) £9 8% 

e. e. (D^mmxnr^o yt^m&frffi&mwToL&vx&Zo m^mm 

fr%X0kW : #^A = 0 J -H (^-T-fe;i4±> C h i r a 1 c e 1 ) ; ^ttirte (U 
V) =2 7 6 nm ; ffiM : 1 . 0ml /m i n ; gP»ffl= n -^v3r+J->/X^ / - 
20 Jk/TFA (9 0/10/0. 2)] 

1 H-NMR (CDC1 3 ) a : 1. 66-1. 92 (m, 4H) , 2. 61 Cm, 1H) , 3. 78 (s, 3H) , 4. 26 (m, 1H) , 6. 
80-6. 85 (m, 2H) , 7.03-7. 12 Cm, 2H) . 

#^-M5 : 4-^hD^>-7Ji/ (2R)-2-h (4-;* V^r^y zi—M^>$> 




25 98% e.e. 98% e.e. 

##M4^|Bic©^^-t; (4. 2 1 g, 9 8%e. e. ) ^DMF (4 0ml) 
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tK^T, p-zhn^>yJl/7'n5 H (4. 0 6 g) , 
> (3.2ml) &JJD^.T5^IBI»^, Sfi*T#fib, 2f»jf#bfc 0 

5 'J^M7A^n7h^77^- (A^>/Six^=2/1) T?«f»U 
4-~hD^>y;l/ (2R) -2-tFn^>-5- (4 - ^ h^Fv' 7xX;i/) ^ 
>^/7-h (5.43g, 98%e.e. ) ^MS^Hf*iWJ^T©i 
&*j-?&3o C7^I$St>#t#:# : *7A=AD-RH (^Vir;i4±, Chira 
1 c e 1 ) ; ^tH^S (UV) =2 5 4 nm ; MM : 1 . 0ml /m i n ; 

10 =7th-hU;i//* (5 0/5 0) ] 

1 H-NMR (CDC1,) d : 1. 60-1. 90 (m, 4H) , 2. 56 (m, 2H) , 2. 68 (d. J=5. 8Hz, 1H) , 3. 79 (s 
,3H), 4. 29 (m, 1H), 5. 25 (d, J=13. 2Hz, 1H) , 5. 30 (d, J=13. 2Hz, 1H) , 6. 79-6. 83 (m, 2H 
) , 7. 04-7. 09 (m, 2H) , 7. 47 (d, J=8. 8Hz, 2H) , 8. 19-8. 24 (m, 2H) . 

F Na 2 S r^V SH HC ' 9aS ^^ SH 




NC^^^Br NC^^^Br EtOH ° 

IgL IIM HCI " H 



SH 




H 2 S0 4 aq ff^T^ 
EtOH EtC^CT^^Br 



15 XfiN 

IgL 

3-7P ; &-4-7;^D^>X-h'j;i/ (10 0g) S:y/fMM75 F ( 
DMF) (5 0 0ml) 0 ttlftt h U 7A 9 /XWfl ( 1 3 2 g) Sr 

WXTd®k, SifC-HftSM^Lfc. H«^7JctK (ID iztw^mm^mm^ m 

20 m&m$TiNm.M7k (700ml) ffimm&mmvfro ft6nfc*ss& 

-7D^-4-^^7>^>XXh'JJl/ (9 5. 0 g) £t#fc 0 
1 H-NMR (400M, DMS0-d6) 6 
7. 72 (s, 2H) , 8. 14 (s, 1H) . 
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■ 3-^n ; E-4-^;i/*7 0 h^>X^h'JJl/ (lOg) ^hJH> (50ml) 
t&UWfcJlA (8 0ml) fc»*>U JL?S-)V (3. 0ml) Sim AT- 1 o 

5 flM^frofco Wl?6 0B#W»fi^> KMTSHPLC (ODS-A2 1 2 

X^;V 3 - 4 - ^;W7°h^>-if>*M^>-f 5^7 - h (13.6 

10 'H-NMR (400M, DMS0-d6) 6 

1. 47 (t, J=7. 0Hz, 3H) , 4. 59 (a, J=7. 0Hz, 2H) , 7. 83-7. 90 (m, 2H) , 7. 92-7. 88 On. 2H) , 
8. 32 (s, 2H) . 

x^;i/ 3 -^n^e- 4-^;^^h^>-tf>^;v^>"f 5^7- h (3.00 

15 g) £x^/-;i/ (10 0ml) fc»*>U 0 c CT7jc (10ml) tfcV>T«titi& ( 
1 Oml) ^ITU, Sit- UnW&?f-Dfr 0 (lg) ^iPA, 

T^> (x4) o f «I^*7Mt h U Slfil*®!^ 
20 3-7'nHEr-4-^M7°h^/7-h (2. 58g) £#5. 
1 H-NMR (400M, CDC1 3 ) 5 

1. 39 (t, J=7. 2Hz, 3H) , 4. 20 (s, 1H) , 4. 36 (a, J=7. 1Hz, 2H) , 7. 38 (d, J=8. 2Hz, 1H) , 7. 
82 (dd, J=8. 2, 1. 8Hz, 1H) , 8. 18 (d, J=l. 8Hz, 1H) . 

: l(2S)-6-(Xh^->^;i/^x;i/)-2-[3-(4-^ h*^7 jcx;1/) 7°P tf 2k] - 
25 3-^-^rV-2, 3-^t HP-4H-1. 4-^>y'^T >?>-4— f ;H Ml 
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99%e.e. 

##M5 \zmm,<D4-— bn^>iJ)l (2R)-2-t Fn^>-5-(4-;* h*>-7^~ 
;W^>^7 7-h (5. 4 3 g) ^T-feh^hU;V (2 Oml) -3 0 

~-2 OXZTMyKhVyJV-^rumm. (5.1ml) m^x b Ux^;vt5 > (4.2 
5 ml) ^Jinx., ifiST9W$tfc. 30m ^JS^ffift^tr^xtf 

isijigib, »Tth-h'j^ (20mi) igflsbfc. *«tft, ###tj 
6 \zmm<Dit^ (x^;v 3-7'u ; e-4-^Myh^>y , 7-h (4. 1 4 

10 g, 15. 7mmo 1 ) ) , Wi^T}iVz?> (1.28ml, 15. 7mmo 1 ) 

15 t, xg^;i/ 3-^n^e-4- [ ( (is) -4- (4-^h^/7izji/) -l 
- { [ (4-nhn^>/jw 3-^] #;i/#x;w ^] ^>yy-h 

(6.89g) £ 9 9 % e . e. T#7c 0 ^IMff^frTOT© t^DTS?. 
o CtE^«##t;£# : *7A=OJ-R (^<-fe;i4±> Chiralcel) ; 

(UV) =2 5 4 nm ; #rE3S : 1 . Oml /m 1 n ; #»ffl=Tir hxh 
20 U ;i//7k (6 8/3 2) ] 
1 H-NMR (CDClj) 5 

1. 39 (t, J=7. 1Hz, 3H) , 1. 65-1. 87 (m, 2H) , 1. 93 (m, 1H) , 2. 05 (m, 1H) , 2. 61 (m, 1H) , 3 
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. 79 (s. 3H), 3. 95 (t, J=6. 9Hz, 1H) , 4. 37 (q, J=7. 1Hz, 2H) , 5. 17 (d, J=2. 2Hz, 2H) , 6.7 
9-6. 83 On, 2H) , 7. 04-7. 09 (m, 2H) , 7. 30-7. 38 (m, 3H) , 7. 78 (dd, J=8. 3, 1. 8Hz, 1H) , 8 
. 10-8. 18 (m, 3H). 

5 (2S1-2- { [2-^n^E-4- (Xh^y^M^jl) V J^ik] £±1 ~ 5 

- (4-^ b^y^—JV) ^>^>m 




99%e.e. 96% e.e. 

Wft (3. 7 3 g) <h^bT> ; &— (3. 6 9 g) <£zK (3 4. 5ml) £JD 
X, CtlfC##M7 (Oft&m (6. 8 9 g, 9 9%e. e . ) CDTHF (3 Oml) 

S^tiaoTffc, (2S)-2- { [2-7^^-4- (xh + y*Mr;W 
7x-;W -5- (4-;* h^r$/^oi-;V) ^>^>m (9 6%e. e. ) 

# : *7A=AD-H (^-f-fe;i4±, Ch i r a l c e 1 ) ; (UV) = 

2 5 4 nm ; ^jg : 1 . Oml /m i n ; #»rf@= n -^v3r+f->/-f V7°n b°;VT 
J1/3-JV/TFA (9 0/1 0/0. 1)] 

1 H-NMR (CDC1 3 ) 5 : 1. 38 (t, J=7. 1Hz, 3H) , 1. 75-1. 96 (m, 3H) , 2. 03 (m, 1H) , 2. 62 (t 
20 , J=7. 3Hz, 2H) , 3. 78 (s, 3H) , 3. 85 (t, J=7. 1Hz, 1H) , 4. 37 (q, J=7. 1Hz, 2H) , 6. 79-6. 8 

3 (m, 2H) , 7. 08-7. 10 On, 2H) , 7. 41 (d, J=8. 3Hz, 1H) , 7. 90 (dd, J=8. 3, 1. 8Hz, 1H) , 8. 1 
8(d, J=l. 8Hz, 1H). 

X^jk 3 -yq^E-4- ( { (IS) -4- (4 -;* h^-j/y *~)V) -1- [ 
b 
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96% e.e. 98%e.e. C0 2 t-Bu 

(2S)-2-([2-yn^B-4- (xh+y*Mr:JH 7x-M 3^1-5- (4-* b*^7 
*~)V)<*>&>Wt (#t^J8CD^W (9 6 % e . e. ) 0^nn^> ( 
5 6.4ml) - 5WJ /> t e r t-^^XXfMtl (2. 0 

5 3g), J?'>^n^J/;WM^5H (DCC) (2. 5g) ^in^L, N-;* 
=P;HE;i^U> (1. 2 6ml) £MTb7c 0 IH^Tl. 5P#M«#«, 7jc^JP^ 

J8Jft&«JEE«*8k '>U*^7A^n-7h^77^- (AW>/iSlxfJl/ 
10 =3/1) Trlfii-r^^^fcJcoT, 3 -r/n^E-4- ( { (IS) -4 

- (4-/h^>7xx;W -1- [ (tert-7"h^>MfcJWfJk75 
/) #;i^n;K] 9^) ^>V*T-b (4.8 3g, 9 8%e. e. ) £ 

D-H C h i r a 1 c e 1 ) ; ^ffifcR (UV) =2 54nm;I 

15 3S:1. Oml/mi n ;illS = n- A^>/^77°nt°JV7Jl/3-JV/TF 
A (9 0/1 0/0. 1) ] 

1 H-NMR (CDC1 3 ) 6 : 1. 38 (t, J=7. 1Hz, 3H) , 1. 42 (s, 9H) , 1. 79-1. 98 (m, 3H) , 2. 09 (m 
,1H), 2. 62 (t, J=7. 3Hz, 2H) , 3. 77 (dd, J=18. 2, 4. 9Hz, 1H) , 3. 78 (s, 3H) , 3. 85 (t, J=6 
. 9Hz, 1H) , 3. 94 (dd, J=18. 2, 5. 6Hz, 1H) , 4. 36 (q, J=7. 1Hz, 2H) , 6. 79-6. 83 (m, 2H) , 6 
20 . 95 (m, 1H), 7. 08-7. 12 (m, 2H) , 7. 22 (d, J=8. 4Hz, 1H) , 7. 88 (dd, J=8. 3, 1. 8Hz, 1H) , 8 
. 18 (d, J=l. 8Hz, 1H). 
1 0 

x^jk (2S) -4- (2-tert-^ h^/-2-^-^rV x^;i/) -2- [3- (4-;* h^->7xXJl/) 
7°DHJ1/] -3-^V-3. 4-^h FD-2H-1, 4-^>V^7^>-6-^iV^->7- h 
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98%e.e. 95% e.e. 

##W9©fM (4. 8 3g, 98%e. e. ) £ h;VX> (16 1ml) IzM 
Mis. 1,1 (y7x^X7^f7) 7iHt> (DPPF, 8 8 9m 

g) , mm-t^vA (2. 6 i g) ^sn^ s*em^> hux (^>> ? u^> 

5 A 0 ^^^7A (0) (Pd 2 (dba) 3< 3 6 6mg) ^MT12 0 

>^r--j7A7X^^a#\ ifxfJUfiajUfc, WM^IMP^7j<-r^^ 

Ai?n-7h^77^- (^1t>/Mx5P;v==5/i) TW5^t(cJ:oT 
10 , X^;P (2S)-4-(2-tert-^>^>--2-^VX^;W-2-[3-(4-^ h+y7i^ 

) 7"Dt°;H -3-^^rV-3, 4-^fc: FO-2H-1, 4-s<>V^7 JVtf^r is? — h 

(2. 37g, 9 5%e. e. ) £#7c 0 ^HfiSMMtt^TOt^ !3 

o Ote^«flE^*f*# : *7A = OD-RH (^f-fe;i4L Ch i r a 1 c e 1 ) 

jtfcffiifcg (UV) =2 5 4nm;zM: 1. Oml/min ; ®WM = 7t hx 
15 h'j;V/7K (6 0/4 0) ] 

■H-NMR (CDC1 8 ) 6 : 1. 38 (t, J=7. 1Hz, 3H) , 1. 49 (s, 9H) , 1. 60 fan, 1H) , 1. 71 (m, 1H) , 
1. 75-1. 98 (m, 2H) , 2. 54 (m, 2H) , 3. 48 (m, 1H) , 3. 76 (s, 3H), 4. 32-4. 41 (m, 3H) , 4.8 

2 (m, 1H) , 6. 76-6. 80 (m, 2H) , 7. 02-7. 06 (m, 2H) , 7. 40 (m, 1H) , 7. 50 (m, 1H) , 7. 70 (m, 

1H). 

20 ##M1 1 

( (2S) -6- (X h^z/tDVtf—M -2- [3- (4-;* b^7^=.)V) 7°n ¥M 

. 3-^b Fn-4H-i. 4-^>v^7^>-hjh mm 




95% e.e. 

##M 1 Q(Dit^m (2. 5 7 g, 9 5 %e. e. ) ^TFA (2 5ml) »$8cK: 
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>ic^TT7j< (6.25mi) £j&ax.fco 5^«sia*-e#Mbi. Bmmmwvfe. 

KBmz Wl/X> (6 0ml) ^^P^TMBE^b^^ h;i/X><h7X^:iP^-T— 
5 ;W -2- [3- (4-* h+->7x-;W yntf;W-3-^V-2, 3->*k H D-4H-1, 4-^>V* 

^t>^>-4— r )vmm (2. 0 6 g ) £#fc 0 

1 H-NMR (CDC1 3 ) 6 : 1. 39 (t, J=7. 2Hz, 3H) , 1. 60 (m, 1H) , 1. 70 (m, 1H) , 1. 75-1. 93 (m 
, 2H) , 2. 52 (m, 2H) , 3. 50 (m, 1H) , 3. 77 (s, 3H) , 4. 38 (q, J=7. 2Hz, 2H) , 4. 59 (m, 1H) , 
4. 92 (m, 1H) , 6. 76-6. 80 (m, 2H) , 7. 00-7. 04 (m, 2H) , 7. 41 (d, J=8. 1Hz, 1H) , 7. 55 (m, 1 
10 H), 7.71 (m, 1H). 
##M1 2 

(+) -xn^Jl/ 4- [2- (b F D^y75 / ) -2- [3- (4-^ h^y 7 

x.-)V) 7°PbVH -3-^V-3, 4-S?b FD-2H-1, 4-^>l/^7s?>-6-;fr;VaE3 1 v' 




4-r:hDA>yJV (2S)-2-fc Hn^y-5-(4-^ h^y7x-JH) ^>^y7-^ 
fflWT* ^»!J7 t|Bm©^<h|Wl#(D77^tioT, ( + ) 4- [2 

- (tFD^>75;) -2- [3- (4-^h^i/^oiX 

;P) 7°n H;W - 3 - t+V- 3, 4-yt Fn - 2H - 1, 4-^>yf 7y>- 

20 6 -*;^y7-F^9 9. 9%e. e . T^lfcbfc, ^^MS^^l^J 7 KlfE 
«©77&^^bfe 0 [a] D 2 0 =+ 8 6. 1 ° (c : 1. 0, CHC 1 3 ) 
1 H-NMR (CDC1 3 ) 6 : 1. 40 (t, J=7. 2Hz, 3H) , 1. 59 (m, 1H) , 1. 67 (m, 1H) , 1. 77-1. 93 (m 
,2H), 2. 54(m,2H), 3. 47 (m, 1H) , 3. 77 (s, 3H) , 4. 38 (q, J=7. 2Hz, 2Hh 4. 51 (d, J=16. 
OHz.lH), 4. 68 (d, J=16. 0Hz, 1H) , 6. 80 (m, 2H) , 7. 04 (m, 2H), 7. 41 (d, J=8. 0Hz, 1H) , 

25 7. 52 (br, 1H) , 7. 73 (m, 1H) , 7. 98 (br, 1H) , 9. 16 (br, 1H) . 
##M1 3 

( + ) -4-[2-(h F D ^y 7 $ / ) V JM -2- [3- (4-^ F^y7x^) y 
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5 9 



g -3-^V-3, 4-yb FD-2H-1, 4-^>'/f7y>-6-^J^>I 



HOOC 



XJONHOH 



oT\ ( + ) -4- [2- (tFn^>75;) - 2-3- ( 

4 h^e/^oi-;!/) ynbVl/] - 3 -rt^V-3, 4-5>k Fn- 2H- 1, 4 
-^>V^T^>-6-#;^>g£ (99%e.e.) £#fc 0 ^IS^^lMl 

1 H-NMR (DMS0-d6) 6 

1. 43 (m, 1H) , 1. 66(m,3H), 2. 45 (m, 2H) , 3. 69 (s, 3H), 4. 38 (d, J=16. 8Hz, 1H) , 4. 54 ( 
d, J=16. 8Hz, 1H) , 6. 80 (m, 2H) , 7. 05 (m, 2H) , 7. 51 (m, 1H) , 7. 58-7. 60 (m, 2H) , 9. 02+ 
9. 43 (s, 1H) , 10. 36+10. 81 (s, 1H) , 13. 20 (brs, 1H) . 

m^m i 4 

3L^)V (2R) -4- (2-tert-7'h^>-2-Wl^) -2- [ 
3- (4-^ b^r^y^JV) 7°U¥)V] -3-^V-3, 4-^bFn-2H 
— 1, 4 - - 6 - - h 



15 



20 



(-)-(8,8HDichIorocamphoryl- ^<^.S^ %xX \v 
sulfonyl)oxaziridine |[ | 

CH 2 CI 2 "HOaO^-^S 

X!0 2 t-Bu 




OMe 



25 



Et0 2 C" ^ "N' -*0 '"OMe n n„ni„ " Et0 2 C 

^C0 2 t-Bu 

racemate 85%e.e. 

^Jfi^lXeBfclBic©^* (6 2mg) ^^b^^l/> (2. 5ml) 

(-) - (8, 8-^nn*>7*^x;i/») =*-3rU-^U$>> (3 7 

rc^;V=4/l) TffMbT, Mfii^ttT, X^;l/ (2R) -4- (2- 
tert-7 s h^>-2-^VXfJW -2- [3- (4-^ h^7xXJV) 
y?U\L)V\ - 3 -rt^rV - 3, 4-S?tHP-2H-l, 4-^>V^T> ? >- 6 - 

(15mg, 8 5%e. e. ) 3t#«iltt##W 1 0 fc 
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1 5 

(+) -x^;P 4-[2-(b Fa^r'>T^y)-2-^Vx^;H-2-r3-(4-^ h^->7 
7°u\iM -3-^V-3, FP-2H-1, 4-^>V^T> ? >-6-^;i/^^'> 

5 ^-h 

111 I I sulfonyl)oxaziridine [\ T J | 1 

^CONHOH ^CONHOH 

racemate 81%e.e. 

mm 1 2 IB*©^* (17%, 8 1 % e . e. ) ^MJtte^iMM 7 £ 

10 ##M 1 6 

( - ) -4- [2- (b H n^y 7 S / ) XfJH -2- [3- (4-^ h^->7x - JV) ^ 

nh°;^-3-^-^y-3. 4-^b FP-2H-1. 4-^<>v^7> ? >-6-^;v^>m 

^^S^\^^^ (+H8,8-Dichlorocamphoryl- ^^Sn/^-x^v 
f I 1 I] sulfonyl)oxaziridin e III II 

H0 2 C^^ k N As O ^-^OMe ^H0 2 C^^N^O ^^OMe 

^CONHOH ^CONHOH 

racemate 90%e.e. 

mMM8\zmm(Dit^h ( + ) - (8, 8-y^nn*>7t^iV^V 

Zfrmz&^T, mi&Ml 4\ZVBM<Dttl&m (2 5%, 9 0%e. e. ) 3te 

m&mzmnm 1 4 fcia«t©^7?^bfc. 

1 7 

JL5P^ (2E, 4E) -5- (4-* h^y7x^)^^-2,4-yx;7-b 
o 

Et0 2 C 



OMe 



NaH (2. 7g, 60%) &'\^>T?ifc#tfe, fh7kFD77> (100ml) ^flPAfc 
o Ki&ifc&O'CfCi'W^ ^X^/H^ hUxfJV (14.7ml) £i!TLfco 30# 




20 OMe 
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o&m ciog) ®fh7tFn77> (somi) mnzmyvfro 3o^> mmmt 

> mm%^ J -;i/-^ij->^6l^iftS^ 51, l£»U x~P;k (2E.4E)- 
5- (4-^ y 7x-JH ^>^-2, 4-yX7 7- h (11. 5g) £#fc„ 
5 1 H-NMR (CDC1 3 ) <5 

1. 31 (t. J=7. 1Hz, 3H), 3. 83 (s, 3H) , 4. 22 (q, J=7. 1Hz, 2H) , 5. 94 (d, J=15. 2Hz, 
1H), 6. 75 (dd, J=15. 2, 10.7Hz, 1H), 6. 82-6. 93 (m, 3H) , 7. 38-7. 48 (m, 3H) . 
1 8 

5- (4-;* h^i/7x.~)V) ^y^>M 

7(Dit^m (11. 5g) , fh7tFn77> (150ml) , 10%Pd-C (1. 5g 
mVfro J—)V ClSOml) , lN*mfc#U^Azfci£$& (50ml) ^rSP^-> 

15 U ^Dfc&M^iM, IfcJftU 5-(4-^h+y7xn;W^>^>f (10. 2g) £ 
'H-NMR (CDCI3) 6 

1. 59-1. 73 (m, 4H) , 2. 35-2. 41 (m, 2H) , 2. 55-2. 63 (m, 2H) , 3. 79 (s, 3H) , 6. 83 (m, 
2H) , 7. 09 (m, 2H) . 
20 ##M 1 9 

(4R)-4-^>>?;v-3-[5-(4-^ h ^ 7 x-;i/)^>^y-r ;]/]-!, 3-^ij-y*U 

2-^-> 



25 (60ml) lzm&L>* Mmrem.{£tt*f V)V (3.1ml) , DMF (lif) ^tJPTlfc 

o lNpntEM^Jiit, mmmm, fh7t:Fn77> (20ml) fc*a>u 
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(R)-4-^>> ? ;P-2-^itV*U *?J > (6. 4g) h7hFD77> (80ml) \z 
mfrls-nV,\a§m$L, n-^;i/'J^^A (1.58Nk 23ml) ^iTbfc, lB#|Bllft# 

5 ftfe, **&U Wy'J*^D7h^77^- (300g, ^iXfJl/ : A^r 
it> = l:3) TltSSU (4R)-4-^>^;i/-3-[5-(4-p< h^>7ix;i/)^>^/-f 
;H-1, 3-^-^^U> ? >-2-^> (9. Og) £t#fc 0 
1 H-NMR (CDC1 3 ) 6 

1.63-1. 79 (m, 4H), 2. 57-2. 65 (m, 2H) , 2. 75 (dd, J=13. 3, 9.6Hz, 1H), 2.88-3.04 
10 On, 2H), 3. 29 (dd, J=13. 3, 3. 3Hz, 1H), 3. 79 (s, 3H) , 4. 13-4. 22 (m, 2H) , 4. 66 ( 
m, 1H) , 6. 83 (m, 2H) , 7. 11 (m, 2H) , 7. 20 (m, 2H) , 7. 25-7. 36 (m, 3H) . 
2 0 

(4R) -3- [5- (4-^ h^j/7x^)^>^;^JH-4-7x>Jkl, 3-^Hj-V*U^>- 



15 




5-(4-p< h*is7^~)l>)^>&>m. (2g) £ (R)-4-7^~)V-2-^*-y-V*VzJJ > 

(1. 6g) ^ ##m 1 9 izmm(DjjmtmiU(Djjm\z£. d (410 -3- [5- (4-* 

>'7x-;i/)^>^y^;w-4-7ixji/-i, 3-^ityu i^>-2-^> (2. 6g) 

7^. o 

20 'H-NMR (CDCI3) <5 

1.55-1. 70 (m, 4H), 2. 54 (t, J=6. 8Hz, 2H) , 2. 95 (t, J=7. 5Hz, 2H) , 3. 78 (s, 3H) , 
4. 27 (dd, J=8. 9, 3. 7Hz, 1H) , 4. 68 (t, J=8. 9Hz, 1H) , 5. 41 (dd, 1H, J=8. 9, 3.7 
Hz, 1H), 6. 80 (m, 2H) , 7. 05 (m, 2H), 7. 26 (m, 5H) . 
2 1 

25 (4R) -4-^>^;i/-3- [ (2R) -2-^D^&-5- (4-^ h*i/7 ^>?/^M-Ld- 
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OMe 



(4R) -4-^>5^;i/-3- [5- (4-^ b*z/7^—)V) S <M -1. V 

>-2-Jr> (##^19) (1.4g) ^DD^^> (25ml) fcJgi^U 
7^M7>h'J7 7-h (1M, 8.3ml) , yyntf;i/x^;vr^> (1. 6ml) 
5 ^nx.fco 305MJ^ SjSM^-78°Ci^SPb, -78 c C(^*llb^N-^n^:X^>'>' 
<S H (NBS) (1. lg) ©>^cm^> (25ml) iIWt^7-tITbfc 

?h^7^- (150g, ttXf;V:^>=l:4) TfiSt, (4R)-4-^>>? 

io ;i/-3-[(2R)-2-^n^e-5-(4-^ b3^>:7^-;w ^>^/-r;i/]-i, 3-^+r-yu^ 

>-2-^-> (0. 9 g) £#fco 
1 H-NMR (CDC1 3 ) 6 

1. 62-1. 89 (m, 2H) , 2. 04-2. 22 (m, 2H) , 2. 56-2. 70 (m, 2H) , 2. 79 (dd, J=13. 5, 9. 5 
Hz, 1H), 3. 29 (dd, J=13. 5, 3. 3Hz, 1H), 3. 78 (s, 3H) , 4. 20-4. 23 (m, 2H) , 4. 68 ( 
15 m, 1H), 5. 63 (t. J=6. 8Hz, 1H) , 6. 83 (m, 2H), 7. 10 (m, 2H), 7. 22-7. 38 (m, 5H) . 
##M 2 2 

xg^k 4- 1 [ (is) -l- [ [ (4R) -4-^>s^-2-^y-i. 3-rfr^uvu *jy-%-<i M ts 

)Vt$-M -4- (4-^ F^y7iZJV) 7±M ^l-3--hn^>'/7-h 

"*Bn ^^OMe 0 2 N Qn ^Jo 

20 >?X^;i/4,4' (3--hD^>77-h) (0.64g) Sr^h^tHn 

(10ml) iz&frv, ssT^txKh-JP (o. 24g) , n-*^;^;^ 

U> (0.21ml) ^JP^.feo 40#^j£^£(rCfc:?»U (4R) -4-^>^;i/-3- [ (2R 

)-2-7nt-5- (4-p< h+y7x-;w ^>d?/-OH-i, 3-=r3f*iJ-\/u^>-2-:*-> ( 

###iJ2 1) (0. 7g) Orh7kHD77> (10ml) mm^-o < D ffiiTbfco 2 
25 BtWfe, lN^K/K (20ml) £3}Pt1^x>3^ Wx^;VTffltBbfe 0 
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'>U^Movh^7^- (150g, SKl^V : ^*>=1 : 4) TifMb 

v x^;i/ 4- { [ (is) -l- { [ (4R) -4-^>^;i/-2-^v-i, ^>-3--r;w 

#;^x;i/)-4-(4-^ h+y 7x" JW 7f;W ^t! -3-^ h n^>v7- h (0. 7g 

) £#fco 

5 'H-NMR (CDC1 3 ) 5 

1. 42 (t, J=7. 1Hz, 3H) , 1. 78-2. 00 (m, 3H) , 2. 19 (m, 1H) , 2. 64 (m, 1H) , 2. 74 (dd, 
J=13. 3, 9.7Hz, 1H), 3. 30 (dd, J=13. 3, 3. 3Hz, 1H) , 3. 79 (s, 3H) , 4. 19-4. 30 (m 

, 2H), 4. 42 (a, J=7. 1Hz, 2H) , 4. 70 (m, 1H) , 5. 53 (t, J=7. 3Hz, 1H) , 6. 82 (m, 2H 

), 7. 10 (u 2H), 7. 19 (m, 2H) , 7. 25-7. 35 (m, 3H), 7. 48 (d, J=8. 5Hz, 1H), 8. 11 ( 
10 dd, J=8. 5, 1.9Hz, 1H) , 8. 73 (d, J=l. 9Hz, 1H) . 

###!J 2 3 

X^-;V (2S) -2- [3- (4-^ h^y7xzjl/) T?" D \±M -3-^V-3. 4-i^b HP-2H-1 



Et0 2 C 







15 JL^JV 4-[[(lS)-l-([(4R)-4-^>>?;V-2-^y-l, $-ttWV5?>-Z-^M 
M 2 2) (0.62g, 0. llmmol) , x^y— )V (10ml) , fEM (5ml) , 10%Pd-C (1. 

m&mmvtco «yu*^MD?h^77^- (40g, six^i/:^ 

20 >=1:3) "effiit, «M 7 JCfSmox^;]/ (2S)-2-[3-(4-^ h^->7a:X;W 
7°n t°;i/]-3-^y-3, 4-^fc Fn-2H-1, 4-^>y^T^>-6-^7;i/^^r^^- h ( 
0. 2g, 98. 3% e. e. ) 

: AD-H (^<ir;i4±, Ch i r a 1 c e 1) 
25 l&ttifcg (UV) : 2 5 4nm 
'MM : 1 . 0 m 1 /m i n 

#S!j*l : n-^\^+h>/^Vyntf;l/T;i/3-;V/TFA=8 0/2 0/0. 1 
1 H-NMR (CDCL) 6 
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1. 40 (t, J=7. 1Hz, 3H) , 1. 60-1. 75 (m, 2H) , 1. 80-1. 98 (m, 2H) , 2. 56 (m, 2H) , 3. 44 (m, 1 
H) , 3. 77 (s. 3H) , 4. 38 (q, J=7. 1Hz, 2H) . 6. 78-6. 82 (m, 2H) , 7. 03-7. 08 (m, 2H) , 7. 35 
(d, J=8. 1Hz, 1H) , 7. 55 (d, J=l. 5Hz, 1H) , 7. 67 (dd, J=8. 1, 1. 5Hz, 1H) , 8. 52 (s, 1H) . 

##M 2 4 

5 (4R)-3-[(2R)-2-b (4-pt h*z/7^~)V) MM -4-7x^Jhl 

K — b y-xx„ 

(4R)-3-[5-(4-^ h+>'7i^W^>^y^JW-4-7i^I/-l, 3-^1*VU^ 
>-2-^"> (##M2 0) (l.Og) §rh7hFn77> (10ml) Jd§^U -78°C 
10 \z$m&. th'J^MW^yy^H (1M, 3.4ml) ^iBXTc. 305M£, D 
avisWH (0. 9g) Cfh7kHn77> (5ml) M^iTUfc. H$|SHJI#8L # 
>^T-X;i/J^>^ (1. 5g) ©fh7tHD77> (5ml) mm&MZ-ZQftmwv 

15 h^:7^- ClOOg, itXf;V : : 3) T'ifib, (4R) -3- [ (2R) -2- 

b (4-* h^y7x^V)^>^;^;M -4-7xZJW, 3-^ityU^ 

>-2-*> (0. 75g) £#fc 0 
1 H-NMR (CDC1,) 5 

1. 59 (m, 1H), 1. 75-1. 92 (m, 3H) , 2. 60 (m, 2H) , 3. 78 (s, 3H), 4. 35 (dd, J=8. 7, 3 
20 .2Hz, 1H), 4 75 (t, J=8. 7Hz, 1H), 5. 01 (dd, J=8. 1, 3. 2Hz, 1H), 5. 38 (dd, J=8. 



7, 3.2Hz, 1H), 6. 82 On. 2H) , 7. 10 (m, 2H) , 7. 26-7. 42 (m, 5H) . 
2 5 

£±)V (2R)-2-fc HD^y-5-(4-^ h**s7 x =JU) 7 T- h 




25 (4R)-3-[(2R)-2-t Ho^y-5- (4-7 h^5/7i=;W^>^;^^]-4-7x-^ 
1, 3-^+l-yU ^>-2-^> (###!J2 4) (0. 23g) £7^/-;]/ (3ml) 
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U Wtb'J^A/F+yF (1. ;—)VmWt, lml) £iPx.fco 5#1£, 

S J« ^ t&f wm.it 7>^A 7jc?£$t £ in X 2 x >5Ht, @tmx^;i/T 1* ffi U o 
W*8Jf£*ife, f£J^ ifb, iS^^U*WnTh^77^- (20g, #M 
x^;P : ^1±>=1 : 3) T*?t$gU *^)V (2R)-2-h HD+>>-5-(4-^ h=^> 
5 7x-JH^>^;7-h (0.06g, 98% e.e.) £t#fc 0 

*7A:OD-H (y-T ir;M±, Chiralcel) 
^ffifcft (UV) : 2 7 6 nm 
: 1 . 0ml /m i n 
10 : n - a^> A V - JH 9 0/10 

•H-NMR (CDC1 3 ) 6 

1. 60-1. 87 (m, 4H), 2. 55-2. 62 (m, 2H) , 2. 73 (br. , 1H) , 3. 76 (s, 3H), 3. 77(s, 3H), 4 
. 20 (m, 1H) , 6. 80-6. 84 (m, 2H) , 7. 06-7. 12 (m, 2H) . 
##M 2 6 

15 (2R) - 2 — fci HD^y- 5 - (4 - * h*->7 jcx;V) ^>j7>M 
cx^\/\^v^ (-)-oi p<;i ho. 



5 - (4-^ h^y7i-;W - 2 -^V^>^>K (6 2. 7 g) £THF ( 
ID tillb, h'JX?^75> (46.8ml) £j}P7L7Co (-)-DIP-C 
1 (lOOg) ©THF (6 0 Om 1 ) 2 5t:^£>- 3 5V,\zmWVf£& 

20 £>?ifTbfc 0 gflST#fib, 2^M#m> 7k (5 0 0ml) £ 2 0 ^TTjJP 
^.feo 6 NTfcitfa-?- h U ^AtJc^ (12 0ml) £t)P7L 1 5 >*-f V 7° 

ntf;i/x-^;ix (3 0 0ml) ££Px.. xjB^ilbfec, T^^iM vy°ntf;i/x- 
(3 0 0ml) Tr2HI^c#Ufe^^, 6 N^tK^JPtI, WMx^k-eJfitH b 

25 st5itiaoti«s»^#fc. T-fehxhu;v (6 4 0mi) \z.mm^ ( 
+) -hu^x?ji/7^> (3 9g) &t\\xxtmmwL\sX$n±\z.mm^tz. e ^ 

ifimbfeo w«e^fiMP*m7KT?^^ i7KMthU7A«bfe. mm* 
rnmnM^ ii^^^v7°nt°jpx-fji't^>©ii^i (1/1) -cas 
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S^tS^iCioT, (2R) -2-kFn^y-5- 
^ >^ >M (29.8g, 98%e. e. ) £#fc 0 

'H NMR (300MHz, CDC1 3 ) 5 1. 70-1. 89 (m, 4H) , 2. 60 (brt, J=6. 6Hz, 2H) , 3. 79 (s, 3 
5 H) , 4. 27-4. 29 (m, 1H) , 6. 80-6. 85 (m, 2H) , 7. 08-7. 1 1 (m, 2H) . 

##M 2 7 

*^)V (2R)-2-b HD^'>-5-(4-^ h^y7x-M^>^/7-b 

V ^1^1 c. H 2 SQ 4 aq. % V 

co 2 h JL MeOH co 2 Me . „ 

^OMe ^OMe 

98%e.e. 98%ee 

2 6 fcfBlfeO'fb^ (134g, 98%e. e. ) ^^/-JV (10 7 

10 2ml) fc*§#FU a« (13.4ml) ^Sn^T 6 0 tl! 1 ^ 
Jl/©m/2£MflE®Scb, 7jc (1L) fC&Vi/fo KKx^ (6 0 0ml 

+ 30 omi) TrMmvmmm&m{\m.n7kmi- b u ^atksssk, ffisteifcjc'rife 

2-kFn^>-5- (4-^ h^^7i-Jl/) ^>^7 7- h^iWtife 
15 (98le. e. ) ^»^#W0i*OT^§ o C^MS^/f^ 
: *5A = OD-H (y-T -fe;i^L Ch i r a 1 c e 1 ) ; ^tBM (UV) =2 
76nm;il: 1. Om 1 /m i n ; WS= n - A^>/^ V7 n kVP7^ 
n-)k (9 0/10) ] 
1 H-NMR (CDC1 3 ) d 

20 1. 60-1. 87 (m, 4H) , 2. 55-2. 62 (m, 2H) , 2. 73 (br. , 1H) , 3. 76 (s, 3H) , 3. 77 (s, 3H) , 4 
. 20 (m, 1H) , 6. 80-6. 84 (m, 2H) , 7. 06-7. 12 (m, 2H) . 
##1M 2 8 

(2S) -2-kFD^>-5- (4-^ b*z/y^~)l) ^>$>m 




"OMe 

25 2 6 fcf2*c<Z>7j&c*T!\ (-) -D I P-C 1 ©{^DtC ( + ) -DIP- 

C ( + ) -h'JJl/X^75>Of^DtC (-) -h'J^x^75>^ffi 

V^CiSdcfcD, (2S) -2-tFn^>-5- (4-^h^>7i^) ^> 
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* Ot^MStt 9 7 % e . e . ) 0 
1 H-NMR (CDC1 8 ) a 

1. 66-l.92 6n.4B), 2. 61 (m, 1H) , 3. 78 (s, 3H) . 4. 26 (m, 1H) . 6. 80-6. 85 (m, 2H) , 7.0 
5 3-7. 12 (m, 2H). 
##M 2 9 

i?x.^)V LALz^^L^Z (3-z:hD^>v7-h) 

^-Cl EH, K 2 CQ 3 j^yCI ^g* / |^Y S -\ 

H0 2 C"^^N0 2 Et0 2 C-^^N0 2 \ Et0 2 C^^N0 2 L 

xfio Hp \ / 

X@Q 

10 DMF (1L) ^^m*U^A (103g) 3--hD-4-^nn^I 
mW. (1 2 5 g) ©DMF (5 0 0ml) ^W^^TTjJPX.fco B^i^JL^JV ( 

1 1 6 g) £m-c\ 6 o < c-e3B#r^m#bfeo i N^M^K^n^., Df 

4-^nn-3-- hn^>77 - h^^a^^f#7to 
15 'H-NMR (CDC1 3 ) (5 

1. 42 (t, J=7. 1Hz, 3H) , 4. 43 (a, J=7. 1Hz, 2H) , 7. 65 (d, J=8. 4Hz, 1H) , 8. 17 (dd, J=8. 4, 

2. 0Hz, 1H) , 8. 52 (d, J=2. 0 Hz, 1H) . 

x^;i/ 3 - h (113g) (ID 

20 £i§fl?U ftSHAUfA (58.9) ^mUX-hnZ-tco 60t:T30^f B » 

th-huii' (2 o omi) ^jjpx, 1 5^wM7S^tbfco m^-vism^ 

H£M, W§uit<toT, ^X^;i/ 4, 4'-yftk^ (3-~hn^ 
>VY-h) (5 7. 1 g) &Wt. 
25 'H-NMR (400M, DMS0-d6) 6 

1. 32 (t, J=6. 8Hz, 6H) , 4. 35 (q, J=7. 2Hz, 4H) , 8. 01 (m, 2H) , 8. 15 (m, 2H) , 8. 94 (s, 2H) 

3 0 
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x^;v 4-{[(is)-i-u h^->;ft;i^x;i/)-4-(4-^ h^y7x-^)7'f;Mft 

l-3--hP^>'/7- h 



itOgi 




H(X >• 



^o^rXX OMe - 





DTT 


No 2 y 2 


NMM 




THF 


Tf 2 0 




Et 3 N 




CH 3 CN 



Et02C^-^N0 2 



Et0 2 C 




98%e.e. 



'2 

96%e.e, 



5 2 7TMbfc^f;i/ (2R)-2-t Fn^->-5-(4-^ h^->7ai-;!/)^> 

^/7- b (1 0 g, 981e. e. ) hx HJ;i/ (50ml) JC^fU 

*^TT^7jchU ^;V^-n^^>x;^>M (9ml) thUx^75> (6. 

5mi) &i\mzM7L, ^um^immmwvr^o mumtry^—v^mmttM 

10 mm, i*»hu^^«tfc 0 mm^m&m^. thf (somi) k 
mmvrc (mm a) „ 

##M 2 9 ^|Bffe©<b^ (^X^;i/ 4,4' -^tK^ 
T-h) ) (12. 1 g) ^THF (60ml) tifllTtyftX 
1/^1 — )V (4. 8 g) , N-pWl^l^U > (5. 9ml) £JIIttJX.fc<, 3 0 

is ftmmwv, x^;p 4-^-3-xhn^>yr-hcD^^iisiurco 

KfolZM^Tco u©I?I^»TT, iifBOTHF^AfCftTFU |Wtf&jrr3 0 
Mm#l^fe 0 INISNc (1 1 0ml) ^JjC^TTiQ^-fc©^. itXfJV (1 
0 0ml) TfttHbTCo ««^^n^m7jC^hU^A7K^, ffiflJAftfeKTife 

4-{[(1S)-i-U h^>#;v#x;i/)-4-(4-* h^->^ccx;w ^) -3-x 

hD^>VY-h (9 6%e. e. ) £#fc„ Z.tl&mmt%> £ ^CX@T^ 

: AD-H (y-HzM±, Ch i r a 1 c e 1 ) 
25 $?ffi?&* (UV) :2 5 4nm 
flftjH : 1 . 0 m 1 /m. i n 
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@t£tfB : n - A^>/^ V 7°D t^7^3 - J1//T F A = 9 5/5/0. 1 
1 H-NMR (CDClj) 5 : 1. 41 (t, J=7. 1Hz, 3H) , 1. 70-1. 98 (m, 3H) , 2. 05 (m, 1H) , 2. 62 (m 
, 2H), 3. 72 (s, 3H) , 3. 78 (s, 3H) , 3. 94 (t, J=7. OHz, 1H) , 4. 41 (q, J=7. 1Hz, 2H) , 6.7 
8-6. 84 (m, 2H) , 7. 06-7. 09 (m, 2H) , 7. 62 (d, J=8. 6Hz, 1H) , 8. 14 (dd, J=8. 5, 1. 9Hz, 1H) 
5 , 8. 82 (d, J=l. 9Hz, 1H) . 
3 1 

X5P;V (2S) -2- [3- (4-* h^y^=^)V) 7°u MM -3-^V-3. 4-^b FP-2H-1 
. 4-^>V^y^>-6-^j;i/#^r'>^— h 




96%e.e. 98%e.e. 



10 mm (50ml) ZW7t§k (8.2g) \Zlm?L, 9 0°CT##M3 0 CD-fbl=r#/© 

h;vx> (50mi, ^mmttM\km& mwt&imxtz. 0 wium-vsmmm^vm 
m^-v^m^ -fe^-r h-ft^t-rc wkk: 1 nsm (2 0 om 1 ) \zm*tc 0 m 

iifjk doomi) ^tin^L, Mtt ^«)S^g^n^7jc-e»b, i*SH 
th'J^AMSlfco Mt£Mffi^*l£, itl&^V^nh'JVx-f^ (2 
15 5 0ml) t.mm^)V (50ml) <Dmt>m%fr eSISiTS £ £ i:ioT, x 
(2S)-2-[3- (4-^ h^^7x-JV) tf;W -3-^V-3, 4-yt FP-2H-1, 
4-^>y^y^>-6-^j;i/#^r/^— h (8. 71g, 9 8%e. e) £rt#fc„ 7^ 
mmfe, ##M2 3 ^IB«©^T^Ufc 0 
■H-NMR (CDCI3) 8 

20 1. 40 (t, J=7. 1Hz, 3H) , 1. 60-1. 75 (m, 2H) , 1. 80-1. 98 (m, 2H) , 2. 56 (m, 2H) , 3. 44 (m, 1 
H),3. 77 (s, 3H), 4.38 (a. J=7. 1Hz, 2H) , 6. 78-6. 82 (m, 2H) , 7. 03-7. 08 (m, 2H) , 7.35 
(d, J=8. 1Hz, 1H) , 7. 55 (d, J=l. 5Hz, 1H), 7. 67 (dd, J=8. 1, 1. 5Hz, 1H) , 8. 52 (s, 1H). 
3 2 

X^;V (2 S) - 4- (2-tert - 7h^y- 2 -t^VXfJ0 - 2 - [ 
25 3 - (4-^ V3r^yx.~)V) -7°PH;V] -3-^V-3,4-ybFD-2H 
- 1. 4-^>y*^7^>- 6 -tDV^^^U— b 
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BrCHaCOa'Bu 

^XXmXT^O^T; DMF, r.t. ' Et0 2 cJ^^N 




EtOaC-^^N^O ^S)Me DMF, r.t. EtOgC^^N^O ^^OMe 

H X:0 2 t-Bu 

98%e.e. 97%e.e. 

±IB©^^ (2 1.7, 98%e. e.) £DMF (4 5 0ml) \ZMM^. 4 

(1 8. 3 3 g) &lN?trc 0 ^n«t e r t -y^)V (2 1. 
9 5 g) —mWtWVtCo «>")A (9. 1 7 g) iiT2H 

X^;i/ (5 0 0ml) , h;i/X> (2 0 0ml) (DU^m%X~mitih, WtSJS£fi& 
fnifrfcT >tz^7 AzK^, ISfnA^JcTtSfeM^ ^7jc5M^" h U ^At^ltfc 
o MMSSt§^i:t:J;oT, X^;V (2 S) - 4- (2-tert-^ 
h^>- 2 -pT^fvx^;v) -2- [3- (4-p< h^r~>^xx;v) ^°ntf;H - 

10 3-^V-3, 4-yhFn-2H- 1, 4 -^>V^7i?>- 6 -ft 

-h (9 7%e. e. ) ©m*»»^#fe„ zn&mmrz> z. £■& < frum-emm 

1 H-NMR (CDC1 3 ) 5 

1. 38 (t, J=7. 1Hz, 3H) , 1. 49 (s, 9H) , 1. 60 (m, 1H) , 1. 71 (m, 1H) , 1. 75-1. 98 (m, 2H) , 2 
15 . 54(m, 2H), 3. 48 (m, 1H) , 3. 76 (s, 3H) , 4. 32-4. 41 (m, 3H) , 4. 82(m,lH), 6. 76-6. 80 ( 
m, 2H) , 7. 02-7. 06 (m, 2H) , 7. 40 (m, 1H) , 7. 50 (m, 1H) , 7. 70 (m, 1H) . 



##M 3 3 

X^;i/ (2R)-2-b Hp 3^-5- (4- j* h^->7x^)^>^7 7"h 

ho y^y^i °-»*°*°*, H V^Y~1 

6o 2 H kJ'-oMe EtOH 6 ° 2Et ^-^OMe 

20 80 %e.e. 80%ee 

(2R)-2-t: Fn^>'-5-(4-^ h+S/7x^;i/)^>^/7- h (8 0%e. e. ) 
£fflV^T, ##M 2 7 ^|Bife©^<h«^©7jfe(-^oT, x^;v 

5 - (4-^ h^y7x"JW ^>^/7-h^I6^:ifc (80k. e 
. ) o ^iS^Mfr 0 *7A:AD-H (y-r-fe;i/£L 

25 Chiralce 1) 

Ifcffiifcft (UV) : 2 7 6 nm 
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'MM : 1 - 0ml X m i n 

j&SWH : n V ~Ju \±)VT)VU -)V= 9 0/10 
1 H-NMR (CDC1 3 ) 6 

1. 28 (t, J=7. 1Hz, 3H) , 1. 60-1. 90 (m, 4H), 2. 50.-2. 70 (m, 2H) , 2. 76 (m, 1H) , 3. 78 (s, 
3H), 4. 15-4. 23 On, 1H), 4. 23 (a, J=7. 1Hz, 2H), 6. 78-6. 84 (m, 2H) , 7. 06-7. 12 (m, 2H 
). 

##M 3 4 

JL^)V 4- I [ (IS) -1- (X h^yjjj^- -4- (4-^ h^y7x-JV)7^JHf- 




NO P / NMM t 
2/ 2 THF L 



Et0 2 C 



XX 



SH 

N0 2 



HO^>« 
CG 2 Et 



Tf 2 0 
Et 3 N 



OMe 



CH 3 CN 



Et0 2 C 



80°/oe.e. 



N(f 0 2 Et ^A QMe 
80%e.e. 



##M3 3 \Z.UM<D^)V (2R)-2-h Fo^y-5-(4-^ h*i/?^-)V) J 
y-b (80%e. e. ) &m^T. ##$J 3 0 ^I3«©7j?*i^©7j^^<J:oT, X 

4- {[(iS)-i-(xh^r>-*;i/^-;W-4-(4-^ h^->^n:r:;w 

3--hnA>^7-h (80%e. e. ) ^H#fc 0 T^MJtta, 3 0 ^|3*CD7j^ 

1 H-NMR (CDCI3) 6 

1. 22 (t, J=7. 1Hz, 3H), 1. 42 (t, J=7. 1Hz, 3H) , 1. 70-1. 98 (m, 3H) , 2. 05 (m, 1H) , 2. 63 ( 
m, 2H) , 3. 79 (s, 3H) , 3. 92 (t, J=7. 0Hz, 1H) , 4. 09-4. 26 (m, 2H) , 4. 42 (a, J=7. 1Hz, 2H) 
, 6. 80-6. 84 (m, 2H) , 7. 06-7. 10 (m, 2H) , 7. 64 (d, J=8. 6Hz, 1H) , 8. 14 (dd, J=8. 5, 1. 9H 
z, 1H), 8. 80 (d, J=l. 9Hz, 1H). 
##M3 5 

X^jk (2S)-2-[3-(4-* h^y7x"Jl/) ~fu ¥M -3-^V-3, 4-^b FP-2H-1 



. 4-^>i/^y^>-6-^j;v#^'>^— b 

■ 1 — JOX^O, 



EtOoC 



OMe 90°C Et0 2 C 



OMe 



80%e.e. 



H 

91%e.e. 
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x^;i/ 4- ( [ (IS) -1- (x h^y^M^JW -4- (4-^ h^y7x"JH 7^;W ft 

1- 3-"hn^>v7-h (80%e. e. ) &m^T, ##M 3 1 izmm(D^mtmi&i(D 
^miZ^-DT. X^;P (2S) -2- [3- (4-^ h*is7^=.)l) 7° n b°;W -3-^V-3, 
4-i^k H n-2H-l, 4-^> V^T ^>-6-#;ytf^>^- h ^m.mz%Tc ( 9 1 % e 

5 . e. ) o yt^mmfe. ##M2 SfclBSfcO^TSfeSbfe,, 
1 H-NMR (CDC1 3 ) <5 

1. 40 (t, J=7. 1Hz, 3H) , 1. 60-1. 75 (m, 2H) , 1. 80-1. 98 (m, 2H) , 2. 56 (m, 2H), 3. 44 (m, 1 
H) , 3. 77 (s, 3H) , 4. 38 (a, J=7. 1Hz, 2H) , 6. 78-6. 82 (m, 2H) , 7. 03-7. 08 (m, 2H) , 7. 35 
(d, J=8. 1Hz, 1H) , 7. 55 (d, J=l. 5Hz, 1H) , 7. 67 (dd, J=8. 1, 1. 5Hz, 1H) , 8. 52 (s, 1H) . 
10 ##09 3 6 

(2 S) -2-b FP^->-5-(4-^ h^y7xZJM^>^>j 

C0 2 H UL QMe 

##^4 \zmm(Dj3mzimm<D^mz£-DX. 3 izmWHDfc&m&mmziv 

T> (S) - hU;i/X5 : -JkT5>^fflV^T, (2S) -2-hFn^/-5- (4 
15 -^1^71^1) <>^>«W9 7%e. e. "C#fc e 

'H-NMR (CDC1 3 ) 6 

1. 66-1. 92 (m, 4H), 2. 61 (m, 1H) , 3. 78 (s, 3H) , 4. 26(m, 1H), 6. 80-6. 85 (m, 2H) , 7.0 
3-7. 12 (m, 2H). 

20 mmm 3 7 

2- 7^^-5- (4- h^r'>^3iX;V) ^\>^>M 

NaN02, KBr 

H 2 N^^^^^ HBraq. Br 




COoH ^ ^X. C0 2 H ^ „ 

2 x ^OMe OMe 

-5*CT, H-fb^U^A (591mg) ©0. 75M^b7X^7K?«^Mmx h U ^ A ( 
176mg) »o< Dchja^fcl^ 5- (4 - ^^I/^aiXJy) S )V7VJ > (300mg) 
25 Sin^.fe. im&T> 20#P^m#f^ RJ&m&* (50ml) «x~P;y (20m 

1X2-0) iCTitBlfco :#tiiJi&Jfca&, ^ftl^zk (30ml) tT^m »h 
U7AtTfll«b, Mffiit$ibfc 0 355mgCOa^^<hbT, 2-^U=E 
-5 - (4-^ h^~>^a:X;W ^>^>m^#fe 0 
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1 H-NMR (CDC1 3 ) 6 

1.65-1.84(111, 2H), 1.95-2.18(111, 2H) , 2. 59-2. 63 (m, 2H) , 3. 79 (s, 3H), 4. 24 (t, 
J=6. 8Hz, 1H) , 6. 82-6. 85 (m, 2H) , 7. 08-7. Ufa, 2H) . 
3 8 

c.H 2 so 4 

B r\^v^^^ EtOH Br 





CQ 2 H ^k OMe CD 2 Et ^ . QMe 

imrf, 2 -y^u=e- 5- (4-* b^y^^v) ^>^>*^ 



M3 6) (lOOOmg) ©x^y— ;V (15ml) mmizmffiM (1ml) £iP;L, 2B#P»ia 
3B«EL/fc. &mztmvit&. EimWi&Tk (50ml) SB&x^ (50ml) \z 

10 Tffllilbfeo ^«H£f6?BJMrj*c (30ml) , mn&Mfc (30ml) fcTSs*IM& ffiM 

X.^)V 2-^0^-5- (4-;* h^i/^ocx;l/) ^>^/7-h (740mg 

) 

'H-NMR (CDC1 3 ) 5 

15 1.59-1.81 (m, 2H), 1.95-2.15 (m, 2H) , 2.58-2.62 (m, 2H) , 3.79 (s, 3H), 4.1 
8-4.25 (m, 3H), 6.81-6.85 (m, 2H), 7.07-7.10 (m, 2H). 
##M 3 9 

*?-)V 5 - (4-^ V^is? ^~)V) ^y^JT-Y 



1) LHMDS „ _ „ 
MeOaC^^^^^ 2) TMSC | MeQ 2 C 





OMe 



-OMe 3)NBS Br 

20 mmmmm.~F, -ts'ctkt. 5- (4-^h^>7x-;w ^>yy 

T-h (##^iJ18) (lOOmg) Of h5kHn75> (5ml) ^icLHMDS (1. OM 
in THF, 0.54ml) £iJP;2Lfco iWJ^TT, H$IW»#U;fc«, TMSC1 (63/H) £*Px. 

. 5o^m#f^ m.uizx. i£t>\z\$ftmnwvt£. 0 ast$^©ssiffiiii, 

^+f-> (10ml) ^P^U tfcjRW&atiftbfcft, MfflJc&m*, MJ3E«bfe 0 f#£ 
25 nfcJSitfc:, y^?;WA7^ F (5ml) £tJP7U -78'CTfcTNBS (97mg) £tJP 
gfiST9W$tfc 0 R«^7j< (20ml) *fc:&t:J\ 6£Blxf;i/ 
(20ml) CTttmbfco WM^fiSfP^TK (20ml) tT$G?m «^hU^A 
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^y7x-JW ^>^y/-h (34. 2mg) 
■H-NMR (CDC1 3 ) 5 

5 1. 58-1. 68 (m, 1H), 1. 72-183 (m, 1H) , 1.99-2.12 (m, 2H), 2. 54-2. 63 (m, 2H) , 3. 
77 (s, 3H), 3. 78 (s, 3H) , 4. 22 (dd, 1H, J=7. 8, 6. 9Hz) , 6. 81-6. 85 (m, 2H), 7.0 
6-7. 12 fa. 2H). 
##M 4 0 

2xfi2k 4.4' -S^^tfX (3--hP^>y'7-h) 

rv 01 NaSH , ri SH ^-V fY s ^ 

EtOaC^-^NOa EtOH Et0 2 C^^N0 2 I Et0 2 C ^^NOs ) 2 

10 \ / 

S*«TT4-^nn- 3 - -hn^>v ? 7- h (6 0.0 0 g) £x^/- 

;K300 ml) fcM^-e-, NaSH nH20 (c. a. 7 0 wt%, 2 1. 9 4g) ^K^TTJPtU 

3 0ftWz2 o t C7jc?S^KU 1 x^;u 4-^-3- 

-hn^/7-hi:LL ^diC, NaHC03 (6 0. 0 0 g) ©7jc«t (j*c780 ml 

15 ) &v^, a^im (33. 16 g) sin*, mtrags#bfco &3t&x^ 

U-£fco&^^SilBii£*iIU&. x^ /-;V/tR (1/1 (v/v) , 200 ml) TSfc 
m&lZT±:h—hV)V (200ml) £SP;^ 15»Wl&. MSTC 
^SPb2H#p H im#bfef^ T-fe hxhU;^/7K(l/l(v/v), 200 ml) 

-e^#b^o M^fCTK (400 ml)£iP;t, ft#bfe^> ^^«i®L, tK (200 ml) 
20 7:m$\stc.mz, »5ui(Ij;oTyX^ 4,4'-^^lfX (3-xh 
□ ^>y'T-h) (5 0. 9 5 g) 
'H-NMR (400M, DMS0-d6) 6 

1. 32 (t, J=6. 8Hz, 6H) , 4. 35 (q, J=7. 2Hz, 4H) , 8. 01 (m, 2H) , 8. 15 (m, 2H) , 8. 94 (s, 2H) 

25 ##M4 1 

X^JV 4-^-3--hD^>77-h 
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7 6 



CI NaSH o H 
EtOH 



jQC 



Et0 2 C ^ N0 2 Et0 2 C^^^N0 2 

gifIITT*x^;p 4-^nn-3-zhn^>^/7-h (l.oo g) £x 
^7— ;K10 ml) fcJH»Sl3r, NaSH nH20 (c. a. 7 0 wtX, 0.3 4 g) ^f^TTJlD 

-ft-3--ho^>y*7-b (l.OOg) <H#fc„ 
"H-NMR (400M, DMS0-d6) 6 

1. 34 (t, J=7. 1Hz, 3H), 4. 35 (q, J=7. 1Hz, 2H) , 7.94(111,0), 8. 06 (m, 1H), 8. 61 (s, 1H) 

10 ##M4 2 

X5W 4-ft-3-^hP^> > /7-h 

NaBH4 ^^SH 



Et0 2 C-^^N0 2 ) Et0 2 C^^N0 2 



tiiHITTyX^Jk 4,4'-^^-tfX (3-"hDW7-H (22 
. 8g) W/-JH15 1 ml) l:IS2t, ^TyKmih^m-rbVy^ (4 
15 .7 9g)^^a^5P^, lB#TO#bfeo M^fclNi&MTjc (554ml) £tK<^ 
TTiJUx./^©^, b;i/X> (228ml x2) tMlfc, »t«£:7j< (114ml) T 
mm%, s: tlc.fcoTltM^ilgffiox^ 4-^-3- 

##M 4 3 

20 x5f;v 4-|[(is)-i-U h^->^j;i/^x;i/)-4-(4-y h^->7xx;v)^;M^t 

C0 2 Me k>. OMe BO.C^-^N^ 6 




CH 3 CN 

96%e.e. 95%e.e. 



OMe 



##M 2 7 T^Efc b ;* (2R) -2- tFD^ v--5- (4-;* h 3r ^ 7i'JH ^ > 
9 JT—Y (20. 0g, 96k. e. ) &7thxhUJl/ (10 0ml) 
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U *#TT?&*hU y)V3ru*?>7,)VTfr>m. (17ml) th'Jxf;i/75> 
(12. 3ml) ^JlSfCjin^> 7k?£T, 7jc (200ml) £JP 

x., h;i/X>(200mlx2)Tttffi, WHS (200ml), iUlf* (200ml) , tK (200 
ml)*T?SfeiS^ ^^MM*L-T#fc^ficD^-f;V&, THF (5 0ml) 

5 Mhtc mmA) o 

##$J4 1 X«###I4 2 ^fBmoft^ (X^;V 4 3-"hn^> 
V^T-h) (2 2. 8 g) ©THF (5 0ml) ^^tR^TT, ±fH(DTHF^ 

mAizmThr^ z.coRmm^\z, N-^;ve;!^y> d 1. imi) othfq 

10 NtS* (220ml) ^tK/^TTJJP^.^©^, h;]/X> (220m 1 x 2) T^mbfc 
o «)S£:7R (220ml), !&mfi#7jc<110mlx2K tK (110ml x2) TSfc#^ mB^M. 
ff^t5^tt:j:oT, x^;v 4- { [ (IS) -1- (;* h^v'^;v^x;W-4-(4-^ h 
+ '>7xZJW ftl -3-- h D^> 1 /7- b (9 5%e. e. ) 0 Z\H^ 

15 fco 



SS«L:£0B 1 

(-) -3L^)V 4- [2- (b F P^r'>y 5 / ) JV] -2- [3- (4-^ h^y 7 

20 i-JH 7°u\dM -3-^-^V-3, FP-2H-1, 4-^> y*^7^>6-#;!/^>^ 

— h 5 0 mg 

¥Lit 9 3 mg 

h^nnyf>7> 4 0 mg 

kFD + y7°nk°M^l/t;Vn-7>2 9 1 0 6 mg 

25 X^;V->^A 10 mg 

^fTU^T^i/^A 1 mg 

±fBj5&^£##»© 1 0 Ofg»H£-L<fc#, ?g-&l&*2 0 0mg£?liij±:£7V 
71 (»T®D £fl§V>T5 0 k g f ©JETJTflEiiU Eg8mm, li2 0 0mg 

<Dmffi& ioo &#fc„ 



30 
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(-) -x^;i/ 4-[2-(h FP^->T5 7)-2-^VX^;i/T-2-r3-(4-^ 
7x^JM ynh°;i/]-3-^V-3, 4->?b FP-2H-1, 4-^>V^7^>6-^;V#4 1 -> 
5 ^ — h 1 0 0 mg 

%m 10 0 mg 

b^tD3i/f>^> 3 9 mg 

10 mg 

XtT'J^^^^A 1 mg 

10 ±fB/&#£##fi<Z> 1 0 0 ig^ffc*:* 2#*^-fe;Wfc^S«b 

Tf*3^£2 5 Omg0*7°tJ^J^l 0 0 %l T'-tJV&fro 

mmm^M 3 

15 (-) -4-[2-(fc PD^y7^)-2-^VX^]-2-[3-(4-^ h±ilZ^2k) 
^°Db°;i/1 -3-^V-3. 4-^b HD-2H-1, 4-^>V*5PT ^>-6-;fr;i^>m 

5 0 mg 

N-^^;W*5> 2 3 mg 

mkl-hWA 2 2. 5 mg 

20 &Mffl7.k 2 4 0 4 mg 

(-) -4-[2-(fc K o^y7$ / ) -2- [3- (4-^ h^y7i-JV) 

7°Dtf;W-3-^V-3, 4-^t Hn-2H-1, 4-^>V ? ^T^>-6-^;V#>m (5 0m 
g) fcN-^^;i/^W*5> (2 3mg) , mtj-bWA (2 2. 5mg) §iQ 

25 M3?J£?#fc= 
MftM 1 

II«7 0»14 <Dik&m&m.mV, Cr j :CD (SD) jStttt^y 
30 h (B#^-;K* • UA-) 7»(C#^T, fn^tl3 0mg/kgSgP 
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S4f 15, 3 0^ 1, 2, 4, ^mmMWz^L—^JV'm^TUM 
VTMW&m, #ff£T-2 Ot^TT-^bfco M5 0 ^ 1 \Z*$/-)\>1 2 
5 /z 1 &M7L~r:WLWi$L, T&'bftm (lOOOOrpm, 2#\ 4<C) bfeo 

MR) -eli^lfl, Ml 0/x 1 ^LC-MS/MSlr^ifb/to ^011: 

-f 7 tf U "T"^ — ; B A) teu 18.4%tfe0, ^JSMl 4©'^b'g•#/^S□S#b 
10 tzM^ Vkm^mmmm: 2. 7%) l:^TltifclP»»ynF77 

mmp — 1 3 izM-T^mm-mi 

MM P - 1 3 IZ'jkftKD t hMM P - 1 3 ©jtfe^^fiffi^J ( J . Biol. C h 
15 em. , 2 6 9 (24) , 16766-16773 (1994) ) 

«^X##J (khtflicDNA^^U-^iU :/^V-5' - 
AATAAGCTTCCACCATGCATCCAGGGGTCCTGGC- 3 ' 

(SB^J^^-l) , 5' — CCGCTCGAGTTACCC C AAAT G C T C T 
TCAGG-3' (IH^J#^-2) ^ffl^TP C R fC<£ D if ^^-pcDNA 

20 i iiffxi, 77U*5 Fu^f;vwni*5fecos- i«ciA, mm±.m&mw. 

) tiSb, lmM(D4-T5/^a:-;^m7KiS# ; &T, 3 7 2 R^M^Rrf 

5 £ £ te: o fg'tt b % (D &m fe 0 

fchMMP-l 3fc*fr«MFJSte©«H£teU C. G. Kn i gh t 6©^ ( 
FEB S Lett., 2 9 6 (3), 263-266 (1992)) 
25 Tffofc. 

T&fo^ WJSffl 9 6 ^ P y 1/- h 1 4 5 y 1(07^^77- 

(0. lMh'JXm 0. lMfiftth'J^A, 0. 0 1 M^bTJ^v^A, 0 
. 0 5%yU^-3 5> p H= 7 . 5 ) ^Atl, 5 fi 1 (DWfiifc&mW pWI/X 
Fmm&toTL, 2 5 M ©?£ttfci&^-k hMMP — 13il mM© ( 7 - 
30 ;* h^YiJ>-4- OV) T J £3 : -)\'-~L-7 0 nV)] / --L-£i^i/)V-tfVi/)V 
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-L-CK->;P-L- [N— (2, 4-y-hn7x"JW -L-2, 3-y75 
/^nt!t-;W -L-77^-L-7M^>75 H (MCA; @H^!l#"^ 3 ) 

T8 0 MMtcLfcSIi^2 5 m t^^lz-hU-^-Tf^ (ex 

5 .3 2 0 nm, em. 4 0 5 nm) &ffl\feVfro 3 7tT'l 2 NFM«i#L,TR*S 

1 4 OD^b^OMM P - 1 3 MfflHtte:, I C 5 0 ft 4 4 n MTfeoL 
TOM 3 

10 6MI&©SD ( IGS ) mkJy h (B*^-;K* • UA-tLfcOStA) Sffifflb 
#£3inm@ft-S9ISfcb&^ Mfffli^IMSt, ^J^«(Df«t/^^D ¥ 
o iStfb-&^oS4§»i^ l 0ml /kg (ig«o. 5 % *9MHr;n=i-x) t? 

6 iHrxM. 3 siim. mn&-¥&m\ «it^sn, io%f 

fi£TIB©|g|(DJ;5 OM:^Hj\ ^n©^fit^^T7 0 aTt^'J^>® 
^-fef^ffiT^^^-r > HT7n7m^fT/j:ofc 0 1WISX37^ lib 

25 , mm^mrFoim^^iommkis w. i/4o«TMwi/fci^ 

7370! 2 5) , 9^{i©^st^^-CD^*©X3T (0-9) £bfc 0 &m 
©Wffi^^tBb, ^Hn>hn-;H|(D^#'«cD@it^lOO%<hb, 

jM$s (%) =1- m.mm(D^7,n7m/uyhu-)vm(D7,ur\m xio 
30 0 
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15 BS5!I##1 : PCR^T- 
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i . 



5£ (1) 



R0 2 i 




CONHOH 



2. s£ (1) tc&^T, R 1 a^y*]^, ^ h+y*, bV7)V 

10 3. 5£ (1) IZ&^X. 2{4©3i:#EB^S#:Tfe§, it^ix«2^fBm 

5. R^Xi^T^?., g»^l~3©ViTn^^WB«©^>y^T>?>- 

6. 5£ (1) TS$n5^i^\ (-) -x^;V 4-[2-(hFn^>75; 
)-2-^vx5F;M-2-[3-(4-^ b^>:7xx;M tf;v] -3-^v-3, 4-^fc F 

n-2H-i, 4-^ > y y >-6-# >- ^ - hT$.§, i \z.m>n<Dik&m 

20 7. ^ (1) Tm^n^it^'mK (-) -4-[2-(kHn^y75/)-2-^ 
VX^;H-2-[3-(4-pt h^r->^j:x;i/) 7n hf;W -3-^V-3, 4-^t FP-2H-1, 4- 

8 . m^m i~7 vi-rn^tcfB«©^>v^T ^^3-^Mb^x^©^ 

9 . if^iR i~7 ©viTn^(cffam©^>v^r ^^3-^-Mb^x^© 
^^_hi^ $n§M t. v r^tt § t h u v z x * $ p y° p er t -if la 
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10. m$<M i~7 <D^-fn^\zmwL(D^>v^7^>-2-^r>it^^}xn^ 

11. 5£ (2) : 



(2) 



COOR 2 



>S>VVS, JLY&. 2 , 2, ) 

10 TSsns-fb^. 

i 2 . mmm 2 x« 3 otji/^^x^i/St^s, 1 1 ^wb«©^ 



£•4 



1 3 . 5t#:@3«^S#:-e^§, mWS. 1 1 1 2 tfS^cD'fb^o 
1 4. i£#:@3S^R#:i?a5^, BH&S 1 1XH1 2 ^fS«CD^%c 
15 15. 5£ (3) : 



Br^(CH 2)n -^^R 1 (3) 



COOR' 

ix^Anyjvn^i/i^su, r 1 0 \%7mm^ mmm. 1 ~ 6 odt;wvs, 

4-xhn<>« XH2, 2, 2- hU^nn;L=p;i/S£Jrr o ) 

16. Kit 1 ~ 6 ©7J^JH/5^f JUXIlXf JHT$§, sf^l5 

1 8 . ^Ke^R^T-*^ m$m 15XS16 \zmw.(Dfc&mo 

25 
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mm 
m i 



4.50 I 




0.00 1 1 ' ' 1 

0 100 200 300 400 
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SEQUENCE LISTING 

<110> SUMITOMO PHARMACEUTICALS COMPANY, LIMITED 

<120> Benzothiazine-3-one compounds and the intermediate thereof 

<130> 533791 

<150> IP2004-057808 
<151> 2004-03-02 

<160> 3 

<170> Patentln version 3. 1 

<210> 1 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 

<400> 1 

aataagcttc caccatgcat ccaggggtcc tggc 

<210> 2 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 

<400> 2 

ccgctcgagt taccccaaat gctcttcagg 

<210> 3 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> substrate peptide 
<220> 

<221> MOD_RES 

<222> (6).. (6) 

<223> AM I DAT I ON 



<220> 

<221> misc_feature 

<222> (1).. (1) 

<223> Xaa at position 1 means 7-methoxycoumal in-4-yl proline 



<220> 

<221> misc_feature 
<222> (5).. (5) 

<223> Xaa at position 5 means L- [N- (2, 4-dini trophenyl) -L-2, 3-diaminopro 
pionyl] -alanine 



<400> 3 



Xaa Leu Gly Leu Xaa Arg 
1 5 
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Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

The compounds of claims 11-18 considerably differ in the basic skeleton of 
the compounds themselves from the compounds and uses thereof of claims 1-10. 

In view of this, there is no matter common between claims 11-18 and claims 
1-10 which is regarded as a special technical feature. No technical 
relationship can be found in the meaning of Rule 13 of the Regulations under 
the PCT. 

Therefore, the subject matters of claims 1-10 and those of claims 11-18 do 
not comply with the requirement of unity of invention. 
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As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4- | x | No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
Claims 1-10 



Remark on Protest 



□ The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 
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